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IKTSOUHCSIO® 


iroRODUCTIOli 


TvS^Nerculosis# frcmi tim® has rmaBin^ 

m major puiblic health problim# and Is still rarapant in 
the devolc^lng comtrles imspito of apoctaeul&r 
develoiamts in the field &£ Mdioal nci«ac»* tlae 
annnal rate of infectlcm is about 39S «ad mat stated by 
lamra (1980)# the pnrralenca of actlee disease is IS to 
25/1000 pc^fulatlon* In India 40% of the children by the 
a^ie of 16 mm lalMilled as infected (tidani# 1983} • 

idbexculosis is a disease of protean 
SHKiifestations# alisost Imrolslng each and esery oxgma 
of the body and can be considered in the differential 
diagnosis ckC alsK»st every disease. 

It is well dkKnwsnt^ thet children havli»g 
primary infection are lileely to go into progressive 
severe diseane* Keurotuberculosis# sspecially IBM is 
considered to be the siain cause of dteath aonongpt the 
various ccscplicatim of prinary infection# Front the 
dinical/hospital pratctice# tuberculosis maeoig children 
would oontinue to mamin an ieppsrtent probiee# iMMSSuse 
S0% of ^mse edsdtted with taberealeeie In tiM heapitel 
have flit in tlm deseJU^ing wecrJlid* fMK ie the net 
eoHBon tspe ei iMKiiathie in tildMt hmmm t Bethe 





t» 5 yaaw in th® aewloping world. In TSM, d®«pit« 
the best wailable chasotherap]^ and at^pportlw ©easyuwsa, 
progncmis for nofsaality is poor if diagnosis is delajfad* 
This can b® gauged by the extensiim study conductod by 
tJdani (1983 ) , who ri^ortad death duo to CNS tuberculosis 
in 68 *5*4 cases of total cases autopsied. 

The diagnosis of 'mM is based on onrtain 
essential as well as sv^poxtiwm criteria* The essential 
criteria are tlwi typical physical, biostiemical and 
cytological aataaination of es?, while the supportive 
criteria are history of favor for 2 weelci or wmrm, 
positive family history, mantoux positivity of 10 bib 
or more, radiologically positive and sputum pwiitivity 
in older c^ildnm. Although in majority cases the 
essential and supportive criteria are sufficient to 
diagnose cases , of tuberculous ntmiagitls and to 
diffeientiate these cases from other lasningitis, sosMitlsies 
it becones ertrsMly difficult and challenging for the 
physician to diagnose cases of ISli from cases of partially 
'treated nvocsmic esninoitisa Xn the last decade, csertain 
iiHBunologieal tests have betn used to diagnose cases of 
aemUigitis* vis* IQIT test# Bremlde partition tost and 
Slisa test# but * 1.1 are non»speeific and tf-ee tWMrweeilng, 

l4nrisyion# eepliasis<i^ the efficeeqf of a slnpJMi# 
easily perf ojciuable, bed side tset for the esu^ly dlsgpMMSie 
of oases of tbh# tdildh could also help in dif f eiMatietlnig 
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mmm of txSmsxsalmxs laeningiti* f iwr that of partially 
traate<3 pyogiaaic awaiiiigltis. 

tJpa*2hyaya et al Ci984) th® first w>r1wr to 
perform this teat for the early diagnosis of tiatoeriswlotia 
laeningitls* as well as to difforentiat® the cases of ran 
fr«n that of pyogenic meningitis* He, however# performed 
the precipitation test with sllt^t modifleation of time 
teni^erature and cocioeatration of the awdd and the cMoride 

i 

used in the original method by Leylnscm* Later on Oaptii 
et al C1890) also performed this test with similar 
roodificatianis and confirmed its efficacy in the early 
diagnosis of TBM as well as’ in differentiating case# of 
TBM from that of pyogenic meningitis. 

It is in the li#it of these obserfatlons, that 
the present wontnre has been ni^rtalwj to stndy in detail 
the Incidencei* modes of onsets various clinical preseatatioo 
of cases of TOM and to perform th® precipitation test for 
the early diagnosis of CTK# as well as to differentiate 
cases of partially treated pyogenic meningitis and other 
form of seningltis from that of ttherculon# meningitts. 




OF 


ToImjjwuIosIo is a major hoaltli picdblma in 
iaveloping countries Him Jadia* It Is on© of tb© major 

in ciiildhood* it inwl©©* diff«r4Wit orgaas o£ tti© 
Ibod^f. Th® most coiwaon form of tulaarculosis is pwilomary 
tK33«reulosis, but, the most dangeroua on® is that irtidch 
affects the central nervous system. Tebercaulous naeningitls 
(TBM) is the ccmrocaiest type of neuro-tiiberculoaia 
encountered in children in our country (Batya €hi®»ta, 1981) • 

The frequency of tuberculous nteningiti# la 
closely related with the Incideno# of primary infectic® 
»riLth tubercle bacilli* According to an. ICMR atirtwy thm 
incidence of tuberculosis in India is ^xmt 1 in 50* 

Hiar^rr of Txfberealosia t 

Tuberculosis is a disease of antiquity. Well 
authenticated reports dating back to &&O0 B«C« ajpa 
available. ?ubercuiosia is desMcarilMwi in Ayurveda fi^ 
rdgreda as ’*Ra jyaleslwai" mad "ifiOcslMia* reapectivmly ^ 
<llittalt 1964} • Yakstana means cc^sumpticm* so for many 
years chronic form (consur^icm) was conslderad a 
degenerativa or heinaclitory dtlse«Mi* 
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Tuberc-xloais was known in India oven In 
.^rc~'iistoric era. Hippocrates (470-377 D.C.) noned it 
’’Phthisis** which means wasting Cconsunistion) or t© dry 
Aristotle (500 - 400 B.C.) recognised the contagiemameea 
of the disease. 

In 18th century Richard Harttm wrote the book 
"Phithisiologia** on tuberculosis. Laenrsec and his friend 
naspard Bayle (1810) , in another study dissected de«^ bodte® 
and found nodules in lunge# bones# intestine eoid even in 
the brain. Bayle (1810) « declaxnd that these nodule* ere 
the manifestation of disease and celled these nodules 
bdbercles and the disease# tuberculosis. Iiater Sdiollein 
(1839) also used the word tuberculosis for this disease. 

p.obert Koch in 1882 isolated Myccbacterium 
tuberculosis and est^lished that this was the causative 
©rganisa of the disease* 

History of Yuberculous :^^eninaitis * 

HipiKicrates {470«37? B.C.) described tubercultsfue 
sumingitis (tbh) m m brain with beedaebe'*. The 

first x>hthological description was given by Millie in 1482# 
when lie noted tui>erele» cns the mealXen snvelopa of brain. 

Robert Wiytt (1748) published the first dini^t^ 
description of tdberiniloue sMBiingitie in Me mao&gxmm 
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on tlKi dropsy in title B«iiiiii*» diaries 
Morslwiad (1849) « d«uMsrll«kl''ac^^ tlfcs ©liwtcsal 

pintnm nod appmmemm st nscan^y in oases nf tm# 
i&eld«atally is mapjp^smm& tie l>e tlie first will i»0K«aNitd 
deserlptiofi of Tm* 

m&smmr at al (1933 & 37) diMciriBed idie 
preswQoe cd tidierisle liaeilli in CS7* flie elassis 
ennwiiit of iietibogeaesis of tiiWKoaloes wnsiagitis wm 
deseriBed liy Mc^ sad Modirioct (1933) • 

Dsstur & Udaiii (19$$# $$# 70 $ 71) polilishtidi tiw 
petitolooy# petibospsMisls end patt«d.ogi«3el and oUnioel 
cmcrslaticsi of tidaercniloiis eneaidialoiiatiiy witt or ulttMPdi 
aMWixigitis* witb tbs advent of Cf soaa wuclons tfpe of 
neorotadMMfo^ bawt been defined by Hiani at al (lfdi7) • 

.wunilBi dibSnLJtfib MMb^dllliUidiAllln^H ^gH^KIMn^ ^ 

■ Wm. m 

TvtomxmJimSm oontiwies to bo a nolor booltii 
pnoiOUMi in dovolapiiig ooentrlos* ifltilo its iSNddsnoo 
has iwibsdly dinintsbod in dsvnlopod csowitrios of tbs 
world# tbsm is iw oonntry Wiidi is f ros fron tais disooso* 

It bas boon ostinotod^ by sonplo swceey 
by I«e#lt*E# that 4/m of eoor popolotioit is 

infootoA witii tiAorenlo^ (tMy toob Mito i Bi posHdeo 
ossos as a orttasia of Infaotioii)* fdtar on this oao 


ii 
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mmMimnA mvuewmf' luf imj ii«£«l« 

mt Hi {if€3)« 1!^^ Hiso tmmS. that i«t% «£• 

0 « 4 ^ mm mprn^m pmi.timl^^ wwmmllmtm 
Ijb. Iji 2^ in 0 •» 4 fmmm mA lft»Sl6 in 

i(l «14 ymme» *pi gxmp* 

Xn tmMm tli» mmmaA mAm &i Xi!«jiti imimgfsijm im 
dM,Mxm im 4% ImS nmmiM 0 l!^|» Pinti •% «i fStSS) 
tliat i #44 KiiliHe cM.idteMn in «gp» 9 x 00 ^ «€ 

0 ** 4 ' ymmm mxm iwfiwftiHS hkhkhhIIv* MMafiAmKt Htaaiv 
•t ai Ci 9 S 2 } oiisiMniipdl tiMi p«»iiiClk«i»eNi pf jyafiMiiHii im 
€ribJLjldsw& tMi Imi wiMmm '4^ tMCwuftlt ijidf^MstettA 

wPF'TWP' Wm ^fp ^Ir JK^ pllPIWIWiPaWp ^IPWIP'W' THp'^pp ^BP' 'aPPIHPPiWPP!' 

lij tiMi api of i ymyrs we^ 80 pmmmt 90% ijyNwtoi l>3r 

m^m mm jfwWPPii 

TIM {S^JCililAlHI atilCQ^plpn^^ MM IIWHI^ IMiMI 

B&WUMai 1%Ni GM IMNI iji il ^iJI 

■ #I.I H W%l .y y *^*'*1 %0 'IsIMI yf^w i ^ 

|, f|| f |^ | f%| , ^^ fH ; IPMIIIMI.# 


wNWHIl* 'iil^ iRlfc- %mWmM§ Jypi ii 3l t < lp ' IPWWK^ WKm 


qm *Mfcf m ptaosaf '^Imi lypa 

tiitottsmtiool# mm mxf lti#i ' C 42 * 4890 hwim m m i 9 i^» 48 » 
liiiio it OHM 801111 4 m wm AmlMQ If 48 * 71 « 4 Sm tali 1» 

ml WWMHPPPB By Wmm wWm Wmm Wmm wm MmmA mm BmWMI 

ttf ii iOmwiw *.! JM il Imt 4 IiMI to Mlkiy fSMBMMllJI omI 


8848 antapflioo 


f# iai 8 

• AMPimittmiB mksJtlk '^Vl i M lfi 

SPIImIIpS^ IQNE mpm ^PMPWmVNI' ^mHP ' ' 


jMporfefld cmm of tMfbtiwtaicMiia# oofe of tiiawi ®l#Slt 
had caiS t^NireiloJits load majority C81«S%) of titwo# ewios 
wore oufforiitg irm Bwningltis. 

8.00 of, il Ci972) in mcythor stodf* stoMl thm 
|jiedd«m»ft o€ TSi wmrim f aeon 3. • 4% mmmg tmtai 
ixipmtlmt odmiMslmM in di£f«x»Bl: pmeta of itodiis* 

«t aX ii97§) in thoir mtady re^port^ 
47m4% emm of not* out of ttm total caamm of tifaozoiilMijyi 
MHMh tbMi* itmy al»o iteportod that tho 
Imoidioiai of ^Q3li warn M% io 3 •• S ymarm of age gmt^* 

iHMsaz « 

Robert XoGh (1882) isolated llft9obact»rrii»i 
tuttHireulosis as oausative organisn of tijbercuiosia* htsMk 
fast Datum was establish<@K3 by flhrliedi as^ sold fast 
staioiiig was Oeweloped by ZiOhl mi iHwleeii (1^3) » 
tba Inmmn and bonrine types of Mym«>tsi>osisuloeis wmm - 
distinguished In, 1«§® by T» swildi* 

l^foobaeteriuii tiiMicoiiloeia is a slesMSar sod, 
aoiia £ast« aoMiotila# non spozlng# aambio bactaaciiu 
Xa swJiMrity of the oases the osgaoiaai belongs to laaMB 
type# atypical ayccbacteriuiB tm also beee sep^rted to 
cause tXN (Joisliy et al# 1949} m 


Pathoqwmttgia t 


TSK ia aarar a priaaty awoifestateiaii but itlifiigra 
«iecuir« mm m saault ai aaeoifcdajry boiMKluisi^cms dytsMndlnaticn 
ftm tlw «it* ®f priaiairy axtra csraaial tiitmscaULatis lasiim 

±« ff»q«»Btly la tint Imgs* It aaimily cKveoes ultliiJi 
first « • 12 aoiiths afbtr tba primary iafacjticm.* 

1M11 th® study pf ilieb «d He Cordoeac (lf33> 

It was b«ll«(v»d that tift»reii3Lous meiiiBgitis was a diract 
acna isiiMidiata rasult of h<matogaaous lafactioct of tha 
aHuniagas* 

Rlflii and He Oordoek {1933} pcwtulatad tSiat 
ta^iMoioftia Mmlagltla arlsas la two sta^s, first 
tubareuXema laslcaus form la tha brala or la tha rnmnlngma 
from I^Rsatogaaous dissaailaatloa of baellli duriag tha 
primary iafacticsi« thaa maii^itla dcaralops via disc^axga 
iTC baoim aad t^'i b a jc o ul oua aatlpaaa^ fxosi a ataaowa foaw a# 
dlxaetly iato tha^ subaraohnold apaca* namm ismBrnmaJimm 
f»@aiagitls la desi^aatad as siaaiagoaaoophalltis* 

Ww^SStt * 

ItM patbologioal plotora of usm. dHfpaiida apeis tiia 
•ga of patlaiit# wimlanoa of caEganiaH and pM.aBt*a ata^ 
of laaiaaltr Cfandcaat at al« 1973} • Baaldaa lxnfol.ipaMat 
of basal HaaiiifM# paraaailiyaaitoiioi lasieiMi at tbs bf^ba mm 
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A ttitik mmSatm usuallf fills tli» InteriwduiMSttlar 
ana pontlJMi edstaxiis CBaatJir mt al, 1973 ) . Thm ccmwitltlwi 
hxmlm mm vrnrnifmetm^m 77m mamSMtm 

israntlal mawma mmA tim mm$mc blood Tessal* at fha 
iMMHi ed£ hmin and oftan mmmm tha diojc^id plmpoa* 

¥«i8«la in tiia basa oaf brain axa invol^ad and partial or 
is^lata <K»;au3ioii mmy be mmm* Tim hiatoiHitbf^ogical 
ebanges in arteries reveals inflasaraatory# proliferative 
and dagtttoerative changma (MSjnkmlmm & Hooxe« 1940)* Zn 
»aningeal veins* phlebitis mmj lead to thrombosis* Tim 
.medfianlsB of vasculitis in TBM is not clear although the 
Moncxnuclear oell infiltrates and fibrinoid changes of 
vessel irnll suggest e delated h^nptraMsaeitiv'itjf reaetion* 

Bastur at al (1973)* desciibad six stain gross 
parenchysial changes via. ventricmlitis* berdersone 
encephalitis* infarction* inte^mal h^drocephaltis* diffuse 
oedema and tuberculcsea* St vmm obMurted br tlieBi tbet 
ventriculitis is less freguent tham anetingitis* feberolae 
on the epeiidsmal lining and choroid plMcus are 'sere but 
mxm- fl€ diagnostic value. Bordersone eocepbalitis as 
repotted b? 77mm is caused hy itmpiageraent ef exudate on 
tbe underiilbsr brain paienehima* it showi a vaslable 
degrree o€ oedMOi# perivascular iof iltration eod aderogllel 
xeeetioii* deletion in ^ir opiniot}* is ceissed bf 
inflaneuitioii ef veeeels* it is due to arterial aercoeliig 
tfitb mr eltlww^ total eedmsion eeiisiagi laf esotion of tbe 


aciMi hf mxtmwf, wswtly th« mM€lm mxtAtrml artwiiry* 

•Cfe# va*eu3.«r io«i.oiui ««us« iriirioa* typ«» ®f twasipl^gi*, 
mimmmm m»& atastai ratawSation. 

Thmf furtlMir opinad tiiat istasaal 
Is a fxwiiasiat irnmmm &£ •ms aost of tim tixm is of 

emmmdsMtixigi wmAmtf, matHtirngi tvm bioOlcago of ttao 
IviiisM i^stoms l»3r iJiflismtttsosT siiiadoto oar I»t aiwAmki# 
ofliosioos* lisos eo ssi m tfpo is dbsicamotiao oossoA Irr 
fiiiSTOifis^ mr mmlmS.m of tho or Isf liio«i»pi of 

.ootlot forsBiitts idio ai^urtlt soatari^o* fHo airroifiag of 
o^[iiiidhio% is 4m Ido ooAoos mid-iNemim or mamxmmtltm of 

It fill l&XII^'ll SiSMK Wfy li^tiri?C3^WN12^ IWiftjblifpililUi 

Dif foso mt&mm is ia^pcMCtsott osuso of M£Mmm 
brain 4mmgm ac^ is soon ia «3»s«aM «dr ooruMmi 
inf arobioo^i 

aiaonosis of ^Titiorcijaotis . liwaii^ i 

BiorlT booaoso 

altofoato taostawmt m&amm nortaiitir aoadsdflty* ttM 
diagaesis Is ostabiislisd oitb t&a balp of clinioal pioteora# 
MatoTF bf o«i%aot# ssmiiiatlw and oartain sii|^s%iiFO 
^isostifaMotis vis« routiiui biood saiiiniiiatiimt taboroiilia 
tost and mdiogrq^ ood oonfimsd b^ &W mmuAxmtlm bstb 
o^ftologioal# bioolisHioai m& onXtnrs of ltfoo*tid>MEisiil.oo&«« 
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leim mmmt e£ ®8M is usually iimidicius witii 
rngmet »|a^tow«tology# Imt It iwsy also iMt acuta occurritif 
ultiiin a apm of just six days. 7h« classieal eoucoo and 
ad^inioal pictuso of tlio dlsoaae soon thoso days is ipslin 
'ra£|ii^l• aw tHo potinat uaually pmsmts to vm qudts ItAm 
«id tl»a oyieptonatology has hmn altoitod by aattlmiorafeial 
thoira^y* 

Itltiab Madlcal Council (1948) dolisoatod th*n» 
stofiNi of tlm disoaoo# as tho classical proaontaticn. 

stage I - Prodicoiaal phas®.. it consists of vague ill 
health# liild faawir# ijeritJriaility# loss of iiai^it# loss of 
appetite and.headac^* There are no dmtinitm neuxologio 
signs and syw^ons# This ataga lasts for 1-2 •weelca. 

^taqe II - It is characterised by appearance of definite 
neurolfi^lcal sispas, sigpns of neninfeal irritation with 
slight or no clouding of ccjnsciowwcmss with or wlthowt 
crmiol nerve palsies# 

seitewi ixi - sewer# elcwfcdln® of oonselousnees# sw^r 
©r ewana# ng^eaffced oontwlsionsgi tmaors with varisWle 
parases« i)ec««f«b«ete rigidity# optic atrophy# bmatlee 
(teeth grindiag)# aystagaus nay ba pr^eat. 
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I Penrer is tan® of the aest ecarantc® iwmif*»tatioo 
in Giusoa of IBE* ’.-aill# llllisgifortih {i§56) raportod it* 
incidooc® to bo 3S%# Ruac^in^ron «t «1 (1970) * Udwii ot al 
(Iff 4) , mmelkmg^ ate al. ClffS) wi^poirbwl a wocb Mgliar 
incidatifiso of tmmr JUa tfc»ir stody# apla. 68»45C, 74.2# and 
SNS# jMopfastdiwily. 

; leadadhto s Hoadache Is anothar is^ortaait: anaiifostaticai 
reported by various worlcers in casos of tatf ospoclally Jai 
childijeas itoove tho ago 3 to 4 yoara# lllingifortb Cl95d) 
£t itinooln (1960) x«^>ojrtod a amch ioeideneo of 

haadadia (73% and 70# roapootivoly) , tbaa Moat of tba 
X^mdiaa autlioxa {Bhamie^a at al, 1949i BaamdeisipfNi at al 
191^) .saportad in«sl<Sma&» of baadadha to ba aascTsadiy 
lasa than tba jUacidaoca obsaraad by foxaiga aat^Kias 
irla* and 10# zaspaotiaaiy* 

vomlfc^ao t 2t is another ccmtcm nanifastaticm ef tVM 
spaolally In cSiildran below 3 years of age* tldeoi at al 
Cif74) iniportad ycasitiag as prasenting manifastatlont in 
42% of CBsas# while Illingworth {19S6) 4 Baiiai»wpo at al 
(1975) rwiportod a higher itioidenoo in thalr oaaas vl** 

W% mA 44# rai^pflmtiaaly. 

Citawmiaiofyi t coaamlsions are one of the Moat Important 
faatvucaa wavwlly dbaaraed in IMr atagaa of disaaaa Ml 
Mr 4^ ^ im vlisdMl «mmmi 
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of TBM (Uclaiii et al, 1974} • l?h« author opltwid 
■mrmsXmlmis may be due to e»r^ral oedeme or due to 
occl^l3i43R of large arteries aand furtiMir said that the 
prognosis of eases of TSK is on the nature and 

duration of convulsions# cases of intrecttble oowinlaioiMi 
bariag the nost £H>or prc^cois. 

Udani et al in 1974 seported ootnailsicais as 
preswstlng laanlfestation in 4?*4%# SenalEiippa et al (1975) 
reported cotmtlsions in 46% of cases, lllingpifortii (1956) 
homrer reported its incidence to be naidi hi^mr els* in - 
S0% of cases. 

Altered seBsortinB t it is a freciuant finding in oases 
of WB* Rancbm^an et al (1970) noted its incidemm in 
41.9?4 cases at the onset of disease# idiile OdUmi et al 
(1974) and Benaisi^ppa et al (1975) repcMcbed adtered 
sensorlum as presenting ampton in 22% and 44% casea 
r©3p«N3tivmy* 

History of contact i It is very iaaport^it to adicit Idm 
' bistory of isontact eltb a tiitereuloiaa patient* ifasMfeMnadn 
et al (1966) # Renobmdran et al (1968) # BSialioo (1969) # 
Udani al (1971) and Magotra at al in 1974 reported; 
IMSMiitive eontacst hiatocy in 36%# 10%« 15%# 2S*3hl and 19*S% 
of mmm xeapecddvaly* 
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SfNteific wm 0mm by wwarly ail t3ia 

»Ri*l»ii» flsi eaxtain imsmetmt, MimAirngm m p»a*«3L 
aoemifiatiaa bmiidaa oondtabstiisg a daftaiiad mmml<o0em3L 

Ijs^^bii^Naicpatliy# h9pw^mmg0f warm 
mmm of tiai lx«>ort«ei« f aatoM al»s«sipaa tiy mmj of tlia 
ii©*3ai»». in lih« field (RaRida«andrasi, i9i8f laierjeet. SJUaghj^ 
i974f Benalo^pa et a!# 197S) • 

!tai»q^andr«Qi (19^) in Ms detailed analysis ef 
laiNl oases xepoirted anaMola in 23%, lyiiphadanopatliy in 
24% ai]^ iM^^atomegaly in 7*3% of cases • 

Signs of laexiiiigeal 'irritation Tda* neObM 
rigidity and Kemig*s sign «rere one of ttie oonstaxit 
featares noticed by rarloua liorlcers. WMle Bliaxiicba 
•t M (1949) imsorded tlie Incddenoe of signs of nieningeal 
irritation only in 45%, Udaai ®t al (1974) & Sanalcavga 
(1975) Observed a laore or less similar inoidence of signs 
of aiaaingaal irritation vis* 82% .and 84*8% i»sp««timly, 
idii«di was mmm to be aniidi Mgber than tbat dmmrnrnA by 
Sbariieba et al. 

Minor m0 amjor nenrolegloai defielta bave been 
rofortsd dif fermtly by tbe varioiis vosters* 
et ai (1949) JWiported cranial nerve palsies in 24% and 
beedplegie in 14*4% easee * 
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tri; (1974) lass lioifSfssr giamii s dstsilsdl 
®f vs*l<ms admr mad mmS&r fwosologicMd. 
#sllisi1s.* Wwiy ^NNiirftsd optic sfecopliy in 14*39C, 
cplitMiMiplsfis in S«4%# irxtia mxm palmy in 16*9% mad 
mim mmwm pmlmy i» 39% esses* Araoeg tlie . bmiJov 
aesseiegicsl Mlfi«sits femsiplegis said gcadciplsgis lissit 
ofeMMiteed in 19*4% and 19*2% cases jcespectively, idiile 
asoctoplegia and paraplegia had a ^ry ics^ incidexioi of 
2*4% and 0m&% respsctiTely* Hyctrooeplialiis eas repoxrt«3 
clinically in 30*14% of their cases which was esoefirmd 
jtsdlologically in their study* 

a«iia)eaipa et al (1975) csbsenrad With nenrai 
jpelsy in 14%* hemiiilegria in si»ont 22% and hydrocephalus 
in 1.2%* allied is aMsee er less equal to the liteidenee of 
these Mflcits given by Udani et el (1974) * 

giMMiaa Exaaainatlon i 

Fundus exaednetiem has been reirleifed in detail 
by nearly all the werfBera idi© have done cliaieii. study 
oi eeses of im* Mlshra in the year 1942 reported dhenges 
in the fwdto in 50% of study gxoi^ cases* while Vmmm 
(ifCi) reported these changes csaly in 20 *6% cases* m e 
lelter stody fhapar et al (1963) also reported eore or 
lose eistilar Involveeent as reported by Mishra (1942) • 

g- M' — 'SttMibdMMk jn teeMiiiMMik Thuiiii 

WBOmti MPn lEippHWR 

•11 these wofSom* wis* papillitis* cptie stsephy snd 


It wm dbmvmd that papiliitla waa tJwa 
mmmmm't i8aiiifteitatl®« irapartad by all tbaaa wotflmrm 

12*3% «Q^ ::il% jpaapactivalyJ folloiiad by optia 
atnspby (21«»#S%, p«2% aad 11% K PipilloadaBHi waa 

bMiifatair lapoirtad la laaaar wmskmr of easas* ifia* $%# 7*i% 
and 13% xoapaetlvaly* Cbosoid tobaxola waa oot a aazy 
mmmm f indict and waa xaportad only in 1*5% ciiaaa by 
Vaxna (1966) • 

ydani @t al In th@ yaar 1974 repo3trfe«S cban^aa 
in tha fundus in only 14:‘4 of cases, while Banaikappa at al 
l4o the year 1975 imported changes in fundus in 24i4 cases* 
Haswnwir* both these workers have not specified the exact 
ehaagea of fundus exaednation* 

invaatigatioas i 

Haaaiatoloaical s Nearly all the workers who have done 
detaHed clinical and pathological examination in ««•#• 
of TSatl have reported anaemia and increased SSR as a 
eigaiflciBt concomitant finding. Kinsey (1948) reported 
that acute esases of TBM* as in any other infectloo have 
a predoailaaace of poly»o»phi»uclear lemsocytoels i^l<di la 
gradually replaced by lymphocytes as the disaaee progreeeee* 
SlMilar f iadlnge have also been reported by aieiiy o^ier 
worbore in the field* 
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y»ait i Robert BDoebi la 1890 deacmstretSKl for 

the first tlBMi ttiat thm extract of tiffiwirele bacilli e*B 
wroke e skiii reection In swasetiire indiviiual ■wtilch mtsf 
be iSharacterlstlc for the disease. 

In 1907 Vm Vlxqjmt deserlbed « elcin twit 
conld be meed in clinical WQXfk for the deteetion of tboee 
sensitised to tvbercnlin* He ees the first iroslair elio 
introduced the terra allergy to explain the altered 
reaction in form of cutanix»us reaction. 

Mantoiix introducGd a classical intrederrael teet 
in 1910 by using 0.,5 ail of it 5000 of old t«l>er«iilin 
with trichloracetic acid. 

In 1934 Florence Seibert coined the terra 
purified protein derivative for the prodect obtained by- 
protein preeipitation liith trlotilorwsetlc ecid frora itoch^s 
thbercnlin* 

There are several raethods of tybenmliJi twitliig 
like rnmtmm test# Vcaa Pinuet test# Vdlraer Patch test# 
Heaf Multiple piaictiire raethod# Moro’s pereaitaneoaie test, 
bet weoeg *11 of these Mantoux test is meet ixipelar and 
is in oomacML practice* 

> 

It is an itttradessMl test intrsdecsd by iMnteenc 
l» 1908* Tbid tfst is perfomed by fnjeetiiig 0*1 sd. of 
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standaM solution of tuibeircullii by tuberculin syrinx 
with 26 or 27 needle into the clean skin of the 

fl®£or aspect of left forearm. 

Induration is re«»i after 48 « 72 hours. The 
eorwict time to read Kantome reaction is on 3xd day 
CMande, 1954J . 

-American l^mg associationt New York {1969) 
r;'!Coraraended the following Interpretations to diagnose a 
case of ttiberculosis. 

An Induraticsi of 10 tm or i^xe is to be taken as 
pc^itive reaction without any doubt, while icduratim of 
5 - 9 aim is to be considered as doubtful reaction, in such 
cases other evidences of tuberculosis should be searched 
to make a final diagnosis of tuberculosis. An induration 
of 4 iTO and below shows a negative reaction. 

A pcxsitive ittsttousc test is an evidence thet the 
person has been infected with tubercle bacillus is 
allergic or hypereensitiw to its proteins# A falswi 
negative reaction may also ocwsur in ssveral ccmditioos 
Ilka fatal ty tecimique, advanced stag© of tha disease, 
malnutrition or due to administration of corticosteroid 
or iapainosuppresslve agsncits. 

Miller et al (1963) noted that tCberculin 
reaction was positivs in almost all easaa (93*0)0 usilese 
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the child was moribund. While iMani «t al in the year 
1962 reported Mmtmm negatiwity in 2CWS oaeee. 

In m later atudy Bhakoo and Gypta C1969} 
oteaenmd Maatoox aegatiwity In 16.6%. On tha other hand 
Raiwls,«ad*tm «t al CldtO) reposted a eery hi^^ percsantage 
odf Haaatoox negative cases i«e. 64%, the explanation of 
high incidence of Mantoux negativity given by Raiadiandren 
was, that cNaaes bzowmht to their hospital were in advanced 
stage of disease with awilnutriticm and also because the 
test dose was only 1 TmUm aimilar results were observed 
by a«Haak«g>pa et al in the year 1975. Kandari & Udani 
(1977) observed Mantemx positive cases in 45.4% of casee. 

SiMatMx * 

sizme the csr examination is Icey to the diJimnosis 
of TSHt mvush amplhmsiB has been given by nearly all 
wor’kers on this aspect. A greater percentage of ees4ss 
of TSM manifest with typical CSF finding, i«e. rise in 
protein 50 - 200 sig%, a rise in cellular element (20 •» 500 
eelie) idtich principally . ace lyephocytes Ctheegli in acute 
stages poiysiori^hisiuclear leucocytes may predbminssiit) , and 
'« decrease of both sugar md chloride to a varying dsgree 
ds^psMad ing on tbs stage of the disease* Koiiever* few eases 
do occur wtiicii reveal no significant simorsAlity* 

' nearly all tba worlears have reported nexeal cur 
atypisfal ctMngMsi In tba csf in scsm of the oases of 'StWi. 


^niixe Bharucha «t al (1969) , Rwidianaran «t al C19?0) aii6l 
UdaBni et al (1974) hanra raportad nocmal CSF fli^iiiga is 
©era or l«»a aqaal nm^brnr of tliair study group cases 
irla* J,®*416# 1®»$% sod li% respectivaly* Mahta at al 
(1975) and B«nak^pa at al (1975) reported sKurmal CSF 
in and @% of caaaa raspaotiiraly. 

Sactarioloaical diaonoals t 

Dernoiistratlon of Hvcdbacattarliai Ttfbartwlaaia in CSF i 

Hicrosct^ic axaMEBination of CSF for acid fast 
bacilli Is th« most ie^sortaat proc»dujpe for a dafinlta 
diagnosis. Ttia freqtuiiicy with which organism are seen 
varies widely depmdiiig on both the time devoted to 
searching and the nuniser of si^eciiiMHaa axanlned. sinca 
in practice this is not possible, tubarcia bacxilll are 
hardly found in 3% of eases (gdani, 1974). 

Tha low incidanca of Am dmonstraticm is ^ 
dua to antit-dberculous treatment which cases of TBH have 
often received bafora coming to tha hospital a«d also 
due to differant pathogenesis of the disease in childra®, 
whera allergy plays a much iw>re important role (Dlnglay 
wt al, 1937) . 

Insplta of difficultiaa ancountarad ba 
daraonstration of tifsaxela bacilli in CSF* atuprisiiigly, 
stwfart (19S3) and XUii^wocth (IfSd) , raoordad a vary 
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high percentage of detection of tubercle bacilli in cases 
of TBM "vizm 9%% and 8S% respectively. This was possible 
in ■ their study by eahing a thicik siaear frcsoi centrifuged 
apecimen of CSF* Demcaistration of ASB in C&W varies ttom 
2«2 to 795'i of cases by various worbauni in ttMir series* 
Bdiei «t al CISMMS) reportMsI M3f% AfB positive m»m m. mm/Me 
essaainatioit gsade fron cobweb, while Thapar (19693 msgm^mA 
-only 111% iiicideiMm. 

Isolation of tubercle bacilli from the CSF varies 
different tectmiques, 3% by ordinary oentrifug® 
method, 38*8'i4 by precipitation of the deposit from C3F by 
alcohol, 57*4 - 79% by floataticm hydrocarbcm technique 
CffaMierJee and Udani, 1964f Thapar, 1^73 • 

Culteere of G,t.«F, for Mveo-^tUberculoais t 

'The C3P is collected In a starlllsed vial after 
Ittnbar puncture and is cultured on Lowenateln JoEiaNiei , 
siediunt. The growth of Myco* tuberculosis is observed 
at the end of the third week. If no growth ocoum it is 
further ineubated tq;>to 3 weelcs. Failui^ to grow the 
ergiMaisa indicates very low contest or absence of Myoo* 
■ttbercoli^is in C3F or faulty technique, 

: Dingley (1974) reported culture pi^itive cases 
in S*t% of cases, while Benaksppa et al (197S3 r«p»rted ^ / 
a vary lililk fs t t oaiitage oi cult^we poaitiva ihummi i»e* §#%• 
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nadioqraphy t 

The d«aw«str«tion of priaary foci ic the luag 
Is art ia|ioirt«iit sspportiire investigation in cases of TBH. 
rience most of the worheis have evaluated the radiological, 
findings. Th® lesions -which haiwi been d«raonstrat®d vary 
frora active to doxnant primary focus, to progressive 
primary coeplaat and to diffuse Infiltration in the Itmga. 

Lincoln (1960) and Lee & Brown (1968) have 
reported a definite primary foci in th® lung in 80% and 
90% of cases respectively. Ramuhandran »t al (1990), 
trdanl et al (1974) and Benakappa et al (1975) m^rted 
a definite tubercular lesion in Ituig viz. 52.2%, 23*8% 
and 46% cases respectively. Raaiohandran, further 
specified the lesion In the lung and reported diffuse 
infiltration in 28«S% and miUiary tuberculosis in 7*7% 
of cases* 

LminsQsa Test for TBH t 

TBM presents as prot@«i mwlfestation and the 
early diagnosis di^nds on history, clinical features 
and examination of C3P. The diagnosis of tuberculous 
jwiningitis can be mode with certainty by demonstration 
of causative agent in smear prepared from deposits, 
culture cm LJ smdia and wnlmal inoculation of 07* 

Tlimie are not only t.iii>e consuming but wm alwn difflCKil% 
t» dsBioAStrate in aisjlority cases. 
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Mtho^igh in ®o*t of thm cases tit® diagnosis of 
TBli can to® «a«ily confinaod i>y clinical and pathological 
investigations, son® of the cases of PTPM (partially 
traatod pyogaaiie meningitis) pose a groat problera in 
di.agnosis* A siinpl® and rapid precipitation test 
(iMEsdification of i^ins<m*3 i!»thod) , however ctamas to 
onr aid and rescue in differentiating such cases, 

Princiola t Levinson test is baaed tdie principle 

that a characteristic ratio may be obtained betwiwn the 
alkaloidal precipitate formed by sulfosalicyllc acid and 
the witallic precipitate forsMd by mercuric chloride In 
tifOermxiooe meningitis. Positive reacticms are iisUcative 
of tuberculous meningitis. 

Procedure i 

1* into each of two snail test tiibes of uniform length 
and width place 1 mi CSF. 

2. To tmm add 1 ml of 3% sulfosalicyllc acid in water 
and to the secaid i Mof t»B»rcuric chloride in wat»r. 

3. the tif>es and allow to stand at room timperature 
for 24 hours. Tlwt height of the sediments is then 
measured in mlllimters. 

4* vtuder normal conditiems the sediownt in iboth tulMsi iJi 
very slight# In all suppurative mtmdngitls, the amount 
of eeddmant In the sulfoeaUeylic acid trftMi In very 
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iaj:^ often being three tisea the siee of aediiwmt 
©ccnrring nlth mrouric chloride* in ctm the oppoeite 
oecurs# the precipitate ifith nercnric chloride being 
taonally thro® tlsesa larger than that dbtatned with 
sulfosalicylic acid. 

S* The two preeipltat® are of daLffererit tStmxmi^mri. taiet 
of th® acid is heary and coi^act and starts to form 
iiMiediately# \ihil® that of the chloride la light# 
feathery and forms slowly, .vcraetiraos the preeipltat® 
does not settle down so the tabes are shaJoin well 2*.3 hr 
!befor® malcing a final reading. For diagnostic purpoaea 
it is not th® miovaxt of prot«in which settles down iJi 
the two precipitates but the relative height of th® 
sedlsMsits in mUlimeters in th® two tubes. 

6, If no precipitate forms* use a 2 percent laextturlc 

chloride solution and a 6 percent sulfoaalicylic acid 
solutlcm. 

The protein in normal CSP is coisiposed of 
albumin# In pathologic state with an increase in protein ■ 
the high normal albwsdn globudin ratio ’is reduced. Obieag®® 
in th® albumin globulin ratio influence th® total protein 
when 3ulf ©salicylic acid is aa^loyed. 

fhia t®at was performed with alight modificMitioii : ; 
ef tnni^adsue® tlsia in i;®nriaon*a metbed in eedar %® 
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li*wi an «arly Alagaosia* TbiJi tuxrtmiqtu® vas 

first innovatad by Wpadliyayai ®t al (1984) • 

Tli« CSF aaiaples wtr® takao iis dtj^llcat® tubes 
and mixed i«ith voli»s of 3 pmromt swlfcwalicylic 

acid (SSA) and 6 percant solution xawsiisric eSilaride 
(Hg cla’3 i»»pectively. The sacples warm Icept at 37®C for 
yz hr# istmi at 4°C for 2 hrs aM height of precipitation 
w«ui noted, ihe test was Interpreted as posittire 
for the diagnosis of TBM when the height of precipitate 
coiuiwa was three tluies more in niercuric chloride than 
that of sulfosalicylic acid. It is a qualitative test 
of proteins as the qualitative differences in the alUIxiiin 
and globulins of the CSF may be of value in differentiating 
batweean IBM and other forms of SMmingitis. 

upadhyaya (1984) # was the first worker in recseat 
times to have conducted a study to differentiate cases of 
•ffBn wtiem the clinical and investigativa findings have no 
correlation with each other. He selected 120 case# of 
laeningitis for the study. He divided all cases into 
three groups, 

Group h - whore the cytological aad bio<b®mlcal finding# 

were not correlating %d.th the clinical dlagnoei# 
of T»i, 

Grou^ 8 • iber* OSf findings %fere in «»i>rr«lati«i!i «dth 
clinical diagnosis of idiich sereed as 
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droi^p C « c»i«a of pyogenic i^Baingitia which acted a» 
negatiim control. 

group of the patients for the etudy gw ag e d 
from 3 sxmths to 12 yrs of age* Xt was seen that MawiiSBei 
nuiiser of eases were in the age qrmi& of Q - 4 yrs 
followed by S - 9 yrs C33‘i) and -9 - 12 yes (29^* “SlMi 
worleers also ci^serted that there was aale pmpmiSmxwagm 
in their study C5$«3^ « The main pcesoritii^ feetiumi 
observed by them were high fever with or withoiA 
ccsiwwlsicais in suijority of cases. Other INiatures were 
headache# wocsiting and altered sasisoriiin* 

esp was examined in detail for esytctoiochaaical 
exeminetioR in all cases. Xt was observed that the CSF 
was clear In 357i of cases# turbid in 50% of oas«M» end a 
c< h > «web iemestifs^ was fcNSid In wly 1S% of eases, fintther# 
it was seen that nearly S3% of cases bed cellular content 
of Biore thea 100 eelli^aw®# 3Ut had e cellelar cenAent 
ranging fren 51*100 cells/e*iiiii# whereas 12% had cellulayr 
cmtmA xm^gSMig §mm 4 • S© cellV«*«»* ferthwt 

analysis it was seen that 54% of cases had pcedeednancs 
of lynihocfte# only, 14*5% had ps e dowl ni ce of only 
polyampha# ihile a adsnd cellular picture was seen In 
31.5% of ceses. 

CSF sugar idii^ has greet psegnestie velini 
was foinid to he noanal in 3UI» of cases, dmeased 
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b®law 45 mg'/* ir* 55'/i# 13* 3?^ cases hafi sugar content 

below 20 iagS4. 

siiailarXy# it was seen that 23.4*,i of cases had 
noraal vain® of Proteinj 43.3% had values more than 45 mg96. 
and 33.3% had protein values irox® than im 

The parecipitaticn test was perforrawfl in 75 cases* 
esp saeqpdes ’were tahen in duplicate tubes and mixed with 
equal vol-uo® of 3% sulfosalicylic acid and 6% solution of 
ttircuric chloride respectively. The sasnples %mr® th«i 
leept at 37°'c for V2 hr. at 4®C for 2 hirs and height of 
precipitation column were noted* The test was interpreted 
as positive for the diagnosis of TBK when the height of 
precipitatimi colutm was three times more in nmreuric 
cdilorine test tube than that observed in sulfosalicylic 
#cid teat tube* He observed that in Group A where the 
esp findings were not in correlation to the clinical 
diagnosis of TBM, this test was positive in 86*5%# whereas 
In group B where C5P findings were in favour of the 
clinical diagnosis of TBM (which served as positive 
<K>ntrol group) it was positive in 93*5% of cases, while 
in group C Ceases of pyogenic im^ningitis) the test was 
negati've in 86*1% of cases* He therefore coined that tlw» 
test is m affective# sensitive and specific and cnci be 
perfonned even at the peripheral oenters* 
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Reeofstly G«^ta ©t al (1990) cm^actad an 
eurtensiw stmdy on this swtoject after niwiy years to 



laboratory investigation and detailed C3P examination 
Ccytobiochemical and bacteriological) a modified L®'H.nmm.*u 
:_')rocipitation test was performed in all the cases. 

They observed that maxiwura nrunber of their patiatsts 
ware in the agm group of 5-9 years with a higher 
percentage of disease in males (54%) than females (4S%) • 


MlMKfal --ilf T'- IfYm tl> I*if it.' <>• 


convulsions, altered senaorium# vomiting, headache# apathy 
snd irritability. , , 


cm a detailed examination of CS7 th« wort^ers 
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%ras noticed in 64?^ of cm&Sm 24% of ca*«a In group A 
showed normal protein cmtents \^ile maxlimam nuartoer of 
cases C52%) showed a protein ccmtent between 45 - 100 ai||% 
and in rest of the cases (24;4) it was mom than 100 rag '4, 
jugar content was found to be normal in 2Q% cases, while 
mild decrease (20 - 45 Big%) was noticed in 64% cases and 
rest 16:4 cases showed a marked decrease (less tban 20 »g%) • 
Chloride content was decreased only in 36%. cases. 

All the cases in groxm A showed an increased 
cell count in CSP. Maximum number of cases (447^) shewed 
a cell count between 5-50, followed by 36%, whore it was 
n»re tdian 100 and in 20A cases the count was between 
50 - 100/c,m. On differential analysis of cells in the 
same group, maximum nunber of cases (56%) showed a mixed 
type of picture l,e, lymphocytes and polyraorphs both, 
t'lhile in 36:4 there were lys^hocytes only and only polywors^ 
^;ere reported in 8:4 of cases, VJorkers did not find my 
TiFl positive case in group A, 

In group B maxiimam C3P s^amples (88v4) were found 
turbid on naked eye examination. Cob-web formation was 
noticed in 96% of cases. On biochemical study all the 
cases were having increased pirotein, out of which 96% 
were having protein content more than 100 mg?i» sugar 
content was iwjrmal in 4%# mild decrease was eewi in 62% 
and mark ed decrease was observed in 34%* diloildto content 
was in oases* Oo cytologioal study* csll oxmst 





33 


was incraasad ia all tha ea»«s, in 1654 It vas ir ■’:h® 
fimfe of 5 * 50# 44% cases were having cell co\mt between 

50 100 cella/c.m, and reat C40%5 were having call coiaat 

of more than 100 c®ll/a#m. on differential study of cells# 
laaxiraum nw^er (60%) were having only lyni>hocytos, 36% 
C03CS showing mixed picture# while only 4% were having 
only polyrorphs. 

In g:roup c (cases of pyogenic meningitis) 68% 
of cases exhibited turbid cop and cob-web was present 
only in 4% cases, on biochemical study protein content 
’■?U3 normal in 8’,4# while It was increased mildly In reat 
(92%) of cases, auger content was normal in 12'^ of case# 
vjhlle it was mildly decreased in rest of the' cases (88%) • 
Chloride content was normal 'in 92% of the cases, cm 
cytological examination# all the cases were having 
increased cell count* In 40% cases the cell count was 
between 5 - SO# in 44% between. 50 • 100 and in 14% cases 
were having more than 100 o@ll»/e,ra* on differentiiOl 
study of the cells majority of the cases (72%) showed 
polymorphs only, while in rest of the cases mixed 
cullulority was found. 

After doing a detailed cytobiochemical oxminmtlm 
sll , l the CSF s«E!t£}ies were subjected to precipitation test 
{i!iodified iievinscm*s method)* wcrlcmrs found that in 
group A (where CSF finding were not in fevmr of cdLinioei 
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diagnosis o£ TBM) 92% cases had s>ositive precif.-l-atlcai 
test* in group S* proven cases of TIM (positive caatmi.) 
test was positive in 96;i cases while in group C (cJtses of 
pyogenic raeningitis) it was negative in 96% of cr-isos. 

On the basis of their extensive study* the 
workers concluded that the precipitation test for early 
diapsosis of 'TBM is easy to conduct* less tlm consuming 
'and specific* 


####### 
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WgSRIAL AHD MSmCffiS 


The present study was conducted in the Departraent 
of Pediatrics# Medical college# Jhansi# over a 

period of 1 year frtwi March 1991 to February 1992. The 
study was primarily aimed to evaluate the role of 
procipitation test in the early diagnosis of tuberculoue 
meningitis# its significance in diagnosis of those cases 
vrher® the C3P findings were not in favour of the cllnicel 
diagnosis of XSM and its value in differentiating cases of 
pyogenic meningitis and other types of n^ingitis frois 
cases of tuimrciiloos meningitis. 

Accordingly on the basis of history# general 
end systemic clinical esamiination, investigations# ell 
suspected cases of meningitis of varying etiology# severi^ 
and duration adreitted in tl^ Paediatrics wart foraed tlmi 
basis of our study. 

Our case metert'al was broadly divided into three 
sxdo-grcwips. 

Group A t CSP flirtings not in correlation with cllnicel 
diii^osis of TMim 

Hi I CSV findings consistent to the oiiaicel * ; 
diagnosis of tbm Ctehsn ss jpositlve oontxoD*' 
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Qxxmp c I CSP £iii<liiigs and clinical diagnoals in favour 
of pyogenic meningitis and other tyi.'so of 
iMningitis except TBM (taken as negative 
control) , 

jelection of cases s 
group A I 

This group ccw^rised of 25 cases., v/hmxm on Vtm 
basis of mode of ma%t, prolonged history, arvidenee of 
signs of meningeal irritation and other neurological 
timers was a strong suspician of TOM, but the CSP findings 
were not in favour of the typical findings found in cases 
««E TBM, viz,, rise of protein (IQO to 500 mg), sugar (less 
50 mg%) and cells Cpredominently lyis|>hcwyt*s) • 

This group consisted of 50 cases of TBM* Here 
the clinical diagaosl# laad suspician of TOW was 
•uabstsaitiated by typical csP findings db.served In cases 
TBM* This gror^s, therefore iKft»a as positive control 
in the evaluation of the preclpitetion teet* 

mmis * 

This group comprised tsM 25 cases oi pyofpmale 
wmingltls* This group served as negative cwntsol to 
ovaimate the false pewitive reaction of the pxeeipitatlcfi 

jaiik ,.-i*ia air'lM’lliilil 

IKmtSSBm i m.. 

■IP 'Mpii 



based on a detailed history, exsroinatiori, a^^^rtiim 
inTOStigations and conf irroed by biochemical €md cytological 
picture of CSP, 

History * 

A detailed present# past and family history wa« 
recorded in each and eveiry case. 

In BKSst of the cases, history glimn by the 
parents was of few days, but further interrogation 
revealed that the onset was insidious, and the dhlld was 
unwell for the last 1 to 2 months. 

The typiwl history in a classical ease of TBM 
■ was that the child had become irritable, cranky, had a 
marked decrease in appetite, had low grade fever for the 
past coi:qple of weeks unrespossiye to mdications prescribed 
by the local practitioners. There was also hi.etory of 
yoniiting and headache ( *"7 ^ yrs,) in R^st of the cases. 
Convulsions, deterioration in consciousness and neurologlcsl 
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BCSS stattt* of the child was iiK|«ir»d from 
'mother aad caafirraed by lookiii'g for BCG scar on left 
deltoid regioo# 

Due consideration was given to dbserve the socio- 
econcaaic status, m assessed by the per capita Incoiw of 
th® parents. 

Phwical examination * 

A thorough general and systemic examination was 
conducted in each and @ve,ry case and the findings TOre 
recorded on the pre-designed proforma. 

Due oaphasis was given to record the anthropc*aetric 
measurements in each case and the cases were than divided, 
as those having normal weight for sgm end those hwing 
Irotein energy malnutrition, according the class lficatic» 
of Mutriticmal suto-coietiittee of Indlacn Aeadseiy of 
Paediatrics (1972) • 

Head circumference was measured with the help of 
a iwasuring steel tape, to find the norms and to exclude 
any evidence of hydrocephalus. 

ixirlng general examination# due en^hasis was 
given to looh for lynphadwiopathy# anaanda# stfseutaneous 
fat * nd any evidence of muscle westing to delineate cases 

#iC 
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h Seteile!! weiirologlcal examination was dcmm 

1 

in each and ©very case. Du® e^^basis vm given to 
categorise cases according to the degree of unconsciousness 
into grade I, -21, ill and ry*. Besides conducting a J! 

thorough craaiial nerve ©xamlnaticHi, a detailed motor and i 

\ 

sensory exaciination was done to find out various j 

neurological deficits, in all the children signs of | 

meningeal irritation were noted, lAilc in children below 
1 year bulging anterior fcmtanelle was talcaro as an ' 

evidence of raised intra-cranial tension* Crack pot sign i 

was also elicited to denote evidence of increased intra- I 

cranial tension* ' 

superficial and deep reflexes were recoried in 
each case, Cer«d3«llar and extra pyraatdal involvoMwit 
in the toxm of almoimal woTOMnts were also se«n %^«ceii>er 


-'ilnation of the respiratory s^ti* 


necessary. 





In th® laantoraE t&at 0*1 ml of, 5 T.U. of PPD was injected 
intradtewally tm the volar surface of cle«is«d left foreaaa 
with the help of tuberculin syringe fitted witii 26 gang© 
short aeedle. Suasissful intradermal injection was 
considered by raisii^ of mall pale whMl like 
elevations of the sldln J^out 6-10 oti in dliaaster* 

The reactioa was recorded after 72 hrs of injeotion 
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3« .EMiggrai^hy i SMagraa c3i®at (Pmh, view) - It wa« 
doae In all the cases to look for widence of prirfiary 
coiii»l®x a«d progresaiv® primary tii»rculo®is as well as 
to stMS caseolis brcatichopneiinKMiia and milliary involvement* 

skiagram skull t It was done in cases where there was 
clinical evidence of hydrocephaltas or there was a 
siyspicion of intra-cranial tiiberculcima. 

C«S.F. I 

After doing liaiibar puncture in every case of 
meningitis CSP was collected# The colow« turbidity 
tension of CSP was noted and then cytctoiochemical 
examination was perf ormed# Sugar was estimated by the 
method of Asatoor and King ( 1954 ) , protein estijaation 
was done by Turbidlii3®trlc method and chloride cemtent 
was also TOasured by titration method. Cell count was 
done in liedbauer’a chaaber and es^ressed per cybio 
milliMter# 

To differentiate the cells CSF smear was prepared 
and stained by Leishman stain# 

Demonstration off My^:aMictejrlm tiib^ 
gtateiag t 

CSP was allowed to stand at rocm temperature for : 
one hour* In scsm oases where oab-aieia CNa’afulun was 
fosBMid e MHear was pmpaired frocn it otherwise the siMdiHMii 
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wa9 centrifuged, Supernatant was discarded nwH %lm 
smear was made from the deposits. After fixation the 
smear was stained by Ziehl-Neelsmi methc^. 



The vjhola sliuc 


as flooded with carbol fuschsin 
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ygsctpitatlon Taat t 

Ali CSF simpies tn gwc sttsuSy wbw »«bj#ct«d %© 
I»recipitati<Ki %««% by th® rKM 31 £l«d l^viasow t®«ti 
irnimmet imm* 

Equal amount of CSF Cl*a« 1 al) was taken in two 
•Ball tast tiateas of uniform langth & width* Thoroofteir# In 
on« test tialwi, 1 of 3% sulfosalicylic acsid and in other 
test tx&m 1 ml of narcurio cfilorida was mixmA with C8F* 
Both ttto taat tilMis war# incsubatofi for ¥2 m hwor at If ®CV 
followed by inclination at 4®C for 2 bears* 1!tsi tiai^^ 
praeipitatad coIimi was lOum mmamm& in am in both tost 
tbbas* Bositiwa rasults wmm iadicatad by thraa tieias 
sior# bais^t of pracipitatad coXisbi In tSMit tuba hariiEm OKf 
with S?C ssircuric tdilorida than tiw tost tidba hanriao CSF 
with sulfosaiicyllc acid, idiila negative results ware 
intorpratad whan tha height of pracipitatad oolunn was 
thraa timas in sulfosalicylie add tdbas than tbe test 
tulsa ccsitaiitiiig CSV Mjwd. with merceucic chlecide* 


*#####• 







C^ERVATICaii 


o£ £>«»diat.rics« M«4icral ooUXmgm, tymr 

period ©f ©08 y8ar frora Mardn 1991 to fatoiWMcy' 1992* 


fnm tiibarcmlotw ttortlngitia 


It wm also ©tir «i^«av«itur t& at^udy tti* lJ3«d<^aa>«Ni* . 
<th8 ine^e of waacimm ©l.iftle«i f»trtEii3nM# a dotidJUMl 

noorologicaa «eaalfiati«ti# to olioit titui ^attosn of waitimm 
wmj&r «od wdnor ooojcologlcal dofioits and to m amm t t tSm 
outritiooal atatoa in our giroup of cfhlldzao fAUksii pxiaarilj 
to low aoolo*ao(»ioedc grov^ of BtmdaiMiaiid togion* 







Tatbl« XI shows ag» aistxibitticm of tiho in 

irturions amtHkf fX!ot9«. 

An was mmdm to &MiS^ mx mm mmmriaSL 

into wacions ago groins in msSmx m dbmrm M nsi* 
incdedNuEicMi idS ensos cC ZflH and to maptaca it iiitli that oC 
pyogwiie laittlBgitis (wliirti, mmvmA m mmxm • . 

v'ttfr-'/'f . -.1 vt ri : - ^--r- 




iiailarlif, io 


In the Bgm grvap hmlmr S yr# 


Shwlfig age lxici<teKta» 


1 


t3 : 

t 

5396 

19 : 

1 

IM 

u : 

1 

tm 

■ t 3 
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T»bl« III 


sex of various ®tudy groups. 


Sex 

Qrorp h 

C2S eases) 

' ' ' ' ''Wroup i ' 

.<50 cases) 

Oro^ C 
(25 cases) 

llo#of 

% 

"Mo#©! ^ 

oases ^ 

fJOeOf f.M 

emmm 

Males 

17 

68% 

29 58% 

19 7i% 

Pmalos 

a 

3»C 

21 42% 

6 21^ 


Tafele W depicjts laod® of cmsiHt of disoas® in 
various study groups. 

TMi is a which has a varia^l® nod* of 

ooaot. Xu viw of this %m catogorissd our cas* antorial 
according to no(!Ui of cAsat as, acuta# subacut* and ctironlo 
casos. Th® acute cases were taken as tlK>B* presoatntt 

to us within 6 days# s\d>a0ttt* were categorleed as tiraiMi 
Isftviiig cmset froia 7 day* csward* to 3 wsnlai e«d etupoolo 
cases were those who preswsted mEtar nose than three weeloi 
^dttretion. 

Xt was observed in our study that in gjcoi^ A# 

*2% oases had a chrenio mode of oiset# 44% hed si^eente 
onset# ehereia ooiy 4% oases piessmted elqn^oally tdiasMi 
the mode of onset was eonte* siaUariy in group B» it mm 
Observed thst the mode ^ onset itas swiJiJLy sifNMnte ^end 
dmnie to S 4 X Mid «» mi»m^ ,'* « “ * *» 

(«0 #mmBtr.a akawlMUr »• •»*» mmm, em «h. •eotncT 


4 ? 


in cases of pyogenic meningitis (group C) masciimra n«Bb«r 
of Clues (64/*) had an acute cmset and 36/i had siil:>acut® 
onset of disease. Ncme of the cases of group c in our 
Sftudy had a chronic mode of onset. 

Table XV 


Sheafing onset of disease in ’eariews mtwSf gro^s. 


study groups 

Acute 

Cl-6 days) 

srbwaeute' 

C? days <• 

3 IjMMSlCS) 

dirmlc 
(more than 

3 veelcs , ... 


£lo»of 

cases 

% 

Mo»0£ 

cases 

% 

cases ^ 

Group h t 

C2F 'bindings not 
« 2 orrelated to 
dinical diimnosis 
of 

1 

4% 

11 

44% 

13 

mmrnt 

Group B t 

findings and 
clinical diagnosis 

in favour of TBM 

3 

m 

n 

3m 

3Q 

4m 

Group C t 

COF bindings aad 
clinical diagsiosis 
in favour of 
pyogenic meningitis 

id 

d4% 

g 

mi 

eiiD ' 'Mi#' 


Tlie dinical features of wmeimm study gx&m 
have been shomi is Table A striMng 
m£ cor study ma tbst %0&% cases in all tbe tbsee groins 
bad feveir idiioh was lutiirally tiie memt mmmm pxmmtixm 
syiwtOBu coBfitlJiicau Mid isiecaiscdMiakSss wmm sibic 




Oroop As C3F Qxxmp Bl CSF 
fin<aing^ not findings in 
correlated to favo-ur off 
clinical diag- ' clinical diag- 
nosis of TBM nosis of DBM 


f indii^s muA 

clinical dla®- 
noais in Wmmxr 


Pevsr 


2S 

100% 

SO 

100% 

25 

Headadtse 

yjcs*) 

7 

28% 

15 

30% 

9 

(aboM 3 

Vocaiting 

16 

64% 

32 

64% 

20 

Ccmevulsi 

sms 

22 

86% 

47 

94% 

22 


1 

1 

m 


@0% 

40 


If 





Ojctyy® 

finMngs 
cOiJiianl 41«igh> 
'wcmlm ' in £cfw 

oiiir OC 

^ 


Qxxm> B t <»f 
findings in 
temmx of 
clinical 
diagnoMPis 
of Tl^ 


findings not 
in faronr of 
elinicQl 
diagnosis 

of TBM 


13 

52% 

15 

mm 

^iMk 

• 

t 

2®% 

7 

14% 

« 

■mg 


flip ' ' 

1 

S!% 

■ 

- 






Academy of Paadiatric# (1972). Accordingly it waa soon 
CTatele VII) that raaxiitmra atssibdr of caa@s in group A 
(S2‘/4 had grade ll raalnutriticm followd by 24:'> and IG.'/, 
4Wid 8% in grade in, i and grad® IV malnutriticjn . 
SlrBilarly, in group B, grades of roalmitrition had an 
eliTOSt siiiHar pattern as 'in grot^ A as depicted in the 
table. Howeror In gxmsp c, 5 c»aes (20';4) had ooriaal 
Hhtrlticm, whereas 44 % belong^ to grad® II and 24 % end 
12;: belonged to grad® I and grade III raalnutrition 
spespactively. 


showing graales of Malnutrition in various groi:^s. 




Grade I Qr®' 














LifinphatSefKi^atliY vaa smother cmoma fMktuso mmm 
morm in emsmm of thm in pYognnic Moingitis* Xt imat 
mm. (T^l* ¥III) that thongh lYraphaannc^athy was obsarmd 
in 40% and 36% cases of group A and grcHip B rnspacttiwly* 
it was present only in 16% casffii of pyogenic awningitis* 








Tlibia mit 


Btuming Bomm tmpoxtmt clinical findiat# ia ^riQvm 
irfeiady gtxmpBm 


yjjliSljags 

A 

Qmvp B 

Tc^al owm.cd''' 
TBM in Od*A& B 

Clfoa|» C 

WO* Of 

% 

oawBs 

» 

He*o£ 

easos 

% 


31 

^oowlo 

22 

mi 

39 

78% 

61 

m.% 

10 

40 % 


to 

40% 

18 

3^ 

28 

37% 

4 

16% 

iiO|AtO<* 

Mogsly 

it 

4^ 

17 

34% 

29 

3N8*4^(> 

8 

#4Pi 

Spl«tlO-» 

ssegaly 

4 

16% 

6 

12% 

10 

. 13% 

t 

oH 


S«ta*©logical cxaiainatioa has l>®@n in 

sabI® IX. 

Sigm of raexiingcal irritati<m rntm fowid to b® 
pmsimt in hig^mr peti%»mtag^ of cas«s (96%) in pyogmlc 
meningitis as <x»pa£®d to that ^ammsmd in tiMi TBM gxmxp 

• fsa- tflUi c^xattaty* cjcsoaiai wmsvb pmsiss imnss pxnssiit^ 
in 24% of in TSSa gto^ps as <X3is|>ac®d to only m 

C3la«NA:iml in pyogwtic grcni^* Th« coimacmost oxmial norvit 
in¥blt^ vas VXIth narro follonttd l»y VX & III in botli 

A «Bd B« BcxMNmt# csiiy aomo wm affootsod In 

Pf&gmdM weem annifostiiig omial xmk«« palsf* Motox 
dot ioit too# tiod « miioli Ineidanoo In oitoos of tBR# 

iMitli in fKoop A miAB0. 

#ii iiiiiMwiii fc #M|| dioiiSOsodl Itei ^ 
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An was also to walnato tlwi aiffojcowt 

mtmrn It is atvidtetit fitara tsibla ix that moMt of 
th« c^«s in both g»e«^ A and i hod grotSm III cwna (40% anf 
38% laaptetiwialy) , followwi by gr»5# II eoan In 32% «md 2856 
€»»•» «ttd grado I eomm only in 4% and 1056 csasos of grat^ A 
ai^ B ]M^E»«eti«aly« In pyogonie wBsiiiiC|itis howwor# wost 
of tho oasfts C4I^> mm ateittwi in grmOm II cw»a, ioJLlomril 
by i§56 1256 in gcofta I and in nospecdsiwaly* 



Signs of 


irritation 

19 

78% 

37 

74% 

S6 

7^ 

24 

996 

cxoniii^ 
bonra Palsy 

§ 

2056 

13 

26% 

18 

24% 

2 

ftl 

Vllth H. 

4 

16% 

11 

22% 

IS 

sm 

2 

•91 

VI th K. 

2 

m 

3 

6% 

5 

4*96 



Illrd K. 

mm 

. 

2 

4% 

2 

2,96 

Mpk 


Uptor dttfioit 

S 

^56 

13 

2^ 

m 

2456 

i 

416 

of 

Omm 

1 

1 

4l» 

» 

1056 

7 

9,96 

4 

1496 


8 


14 

28% 

22 

29*3)6 

it 

4il6 


1§: 


if 

396 

29 


2 

ty 


jw - •' «. 2 2 l»i% 
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Thm m&m esr on th® oth®r hmd was highest in 
gxxjtjp JB ®nfl no statistical diffeir^tic® was seen in isean 
23R values between group h and b Cp^ *7o*OS) * However* 
in grcsjgs C the 3SE was found to be siuch lower than TBM 
groi^, values being statistically significant (p^ 

. Table X 


Showing various ifi^ortant haeeatological value* « 


Investigaticm 

Grtwao A 
in • 25) 
Itean + S*D, 

Group B 
in m 

Mean + s.b. 

Group c 
(n <• 25) 
itetan + s.D* 


10210 

+1648.37 

10454 

+2037.0 

11696 

+2360.8 

Haemoglobin 

8.8 
± ^•'73 

9.3 

i 

10.5 
+ 1.33 

srytbrocyte 
Jediraentation rate 

39.3 

+1 1 . 64 

41.3 

+13.84 

+20.60 

ffoXpiosplicjeiti^ 
leucocsftae ©aunt 

36.8 
+ 3.84 

36.7 
+ 4.05 

64.4 
i 6.49 

byrspbocyte CKSSit ' 

62*3 

± 

61«S 

t 

13«8 

^ 8 #*?^ 


5 ^ 


o 


sho^fiisg results of atatistical aigiiificain» of various 
Haematological values. 


C(»pttriscn 

— 

IveosloMa 

S.S.I. l^oTyeoxjhs 



f 

jsQmt 

t 

-Hiss.. 

f 

* P t 

vslas vsliw valss 

f "' 

vslwi 

1 

9 

VSlliS 

A vs 1 

(4f*75) 

0.46 

>.05 

1.64 


0.561 >05 0.101 


0*784 

>.05 

A VS C 

Cdf«46) 

2*55 


5.62 

<•001 

2.317 <.05 15.596 

<•001 

14.964 

<.001 

S vs G 

(iiX»73} 

2*14 

005 

4*61 

<.001 

5.213 <.01 17.87 

<;.001 18.627 

<.001 


Tim findings of tuberculin test and X-Raj chest 
lievo been depicted in table XI. 

The overall Mantotix positivity in cases of TBM 
(both groups A & B) was 34X, though it was slightly higher 
in group A (40:») than in group B (32:45 , 

X-»Ra^ fJu^UUsgs ctonsislsnatt to the diagnosis 
primary tiisforculosl^ was ei^served in (S0% oases in fwm ggetoft, 
of which 76% oawis were positive in group A an^ 53^ mamm 
wer© positive in group B. 

3&-9Miy diMist was done <mly in 1$ out of the 25 oa»Mi 
off pyogenic awwaingitis end all %mm found to he noswil* 


gaible XI 


StimfiHf scant ii^orttnt suppoartive Imrastigaticwi fiudinga. 


Zwrestigatioti 

Orotjp A 

drov^ B 

fotai 

cases 

Oxoup C 

Wo# ox 
.cases 

% 

NO#of 

cases 

% 

No*©!* ^ 
cases ^ 

wo*ol " 
cases 

% 

Kantoox test 
positiws 

10 

40% 

16 

32% 

26 

34% 

- 

m 

X~Ray findings 
consistent with 
the diagnosis 
of tuberculosis 

19 

16 % 

26 

32% 

45 

60% 

m 

w 


CJphthalitwiogicai examination was dtiitt In each 
and tvtry to ©bsainre th# findings of jp^iptllitis# 

pap±llo«d*is« « 0 ad primary eptio atrcphy* 1ft is ssiot from 
tabl® Xll, that papilloodmna was cbssjnrsd in 16% casss of 
grotip A, while primary optic atrophy was sawn in 6% in 
this igrr>9«i>« INmimi of thm easos had ewidenai fidf pi^iliitis* 
SirallarXy# pa^iiioodeme end primary optio atiophy worm 
dbsoirvod in and 8% <mm» in group B ce^peoftiwoly and 
Imro again mmm of tha oases had p^llltis* -amm of 
pyogenio msniiEtgitis in contrast rmaied no alniosmaiifty# 



T^le XII 


Sliwiug finding® of ophthalaological axaeflinatioii 


A detailed physical, biocheraical and cytological' 
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deereasaiS# Asiother siynif leant criteria of dciiii@atincj 
these cases in group A, was that TOSt of these eases h«^ 
a Biisced cellular ccsitent. Clifiaphocytes + Polymorphs) and 
sosa© even had only polymorx^cmuelear 'leucocytosis in C3P# 
as against the typical findings of predoralnance of. 
lyn^phcscytea in the esp which is the usual picture in CSF 
in cases of ISM. 

It is evident from table xill that in group A 
24% eases had normal protein values (IS • 45 K»g%) * 16% 
had protein content more than 45 40% had protein 

content between 100-500 while 20:ii cases had protein 

content of.TOre them 500 reg%. 

A significant finding in sugar content in 
group A was that 40;« of clinically diagfnosed cases of 
TBM had normal sugar values (45-90 ng!4) while another 32% 
had extrmely low values (below 20 • Similarly# it 

vms seen#' that as against the decreased values of CSf 
chloride usually seen in esP in typical case of TBM, 

S0% of g gO Bg) A eases showed normal chloride level in CS7« 

Aimther ispostwit ebseirtmticet in this group wm 

that nearly 64% of eases had a mixed <»lliilar oemt»nt T; 

■ 



54% of group B cases had decreased chloride 

content, tdiereaa 46% had nortnal chloride values more than 

# 

750 ing%* 

1?he clinching CSP finding that categorised the 


«!• CSF finding in group C CPyog®«i« 





Gt 



showing C. 


findings in various study group cases 





e? 



pfimry aira of ovat study traa to do th« 
ps»cipitatioii tost in ca»®s of tuSMirokiloua moningitla 
and t» airrlw at an early diagnosis in those cases of 


itono in all the three groi:^s of oases are depicted in 


Ti^le 3GPf* A wry significant fisdiag of ©nr etady 


that iM group A# 96% of cases aho%red a positive 
precipitation test as aeasured hy three tirae iXMsrease in 
the GSjtlwm of mrcnric dhlorlde# ea against that otoserymi 
in the sudfosalicylic tub®. Only 1 case ( 4 %) in groi^ h 
had a negatiira react icai to tiM precipitatltm test* oer 
positive control* vim** groipt B* tdiicli eere easily 
diagnosed lay the CS? picture* had a 98% positiirity in 
precipitation test* In all the 25 cases of group G 
in %?hich precipitation test was done* the preeipitation 
test was negative in all the cases (100^* Here tlie 
seftixtisit in sulf ©salicylic acid tube was three tlnae 
the rise of eedlwent* observed in the tdbe containing 
BMrenrio diliiiride. 

IPiPi'iSiKW' iMi TipP “P ipp mm ^^1^ 'ipn^p' miiieiwP 'Wjps ups ipiyn w’ 
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Slble XIV 


of proctpitatioo tost. 



Precipitation t»st 


Groups 

P€KSitiva 

NegatiTO 


HO.Of 

cases 

% 

Ho«of 

cases 

% 

mm]?. A I CSF 

fiiidiiigs not 
corrolstsd to 
cXioicsI 
dis^c^Bls of TBM 

24 


i 


Group B t CSF 
fin(!l£ngs oonsistent 
with clinical 
^iagnoois of TBai 
(Positiim control} 

' 49 

9m 

1 

m 

« CSF 

findings amd 
clinical diagnosis 

In favour fflf 
pyoganie nonizigitls 
(Hogatiw control) 

© 

0 

-mm 

S9 

tern 


####### 






Til© Study vm carri@d out in the 

Dttportment of Paodiatrlca, M.L.l, Medical coll®a«f Ohaaai^ 
mf%x © p«iri«»i of cm© y©©r fro* Hardi lf91 to ysteruary 1992* 

Tho study ims to svalust© the zoi© of 

p»cipitation test i» th® ©arly diagnosis of TBM, In 
diffanmtittting eases of pyc^nlc mmitigitis and othw: 
fonw of WBnisgitia from th® TBM gro^;© aad sore iiuportantly 
to assass tlu» signifieieiee of preelpitation test in the 
dlagruMiis of those eases of T9K idiere the CSF findings 
©ere not oonscmaiit to the clinical diagnosis of TBM* 
study was also ajjiid to assess in detail the node of 
oiiset* various dinleal features and to CMurry a detailed 
©eurologieal ssEanination in each and every case* 
iUMordiiagly with ttww© objectives in view our cas© 
material was selwsted and broadly divided into th^rae 
groups to suisess th© specificity and significencui of th© 
precipitation test In Tm group and the group eoraprising 
of cases of pyopmic meningitis* 

£» Wm li#it of observation depicted in Tifiles 
X •• 3GP^# ,,icill©©iaf inf ©renois hava bean drawn and 
diocNiMHit S» ,a©t©il..,„^,. 



a©lTO<i to «fei»ay in d«tail the irarlous clinical 
pres^tatticm of xis\irotii>em3loeis. Bhaructta et al (1969) 
Wife OKI# of the earlier workers in recent tines to have 
cceidoetad a study to elucidate the various clinical 
features of in 24 eases* However# later workers like 
RWftdhaaadraii et al (1970) and Wdaoii «t al (1974) reviewed 
cases of Tm and their clinical features very ©xtettsiveljr 
in 288 laid 500 cases respectively* Benakis^ppa et al (197SI 


h total of 100 casas of ffleaaingitls were easaemined 
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Beth, the mmm vorkmrs divided timis mmm 
raateriei in thir®e groups comprisiis^i of 30# 30 and 15 cases 
in group A« B and C hf l^dhya^a «t al (1984) and 50# 
and 25 cases in group A* B and C x«spaotiv<aiy bar <SNpta 
©t al (1990) • 


age groilp* Of tlus total 75 &l 90M of TEH# a significant 
finding ctesarwid by vm was# that 2454 of cases of TSM 
pmmmx&sA hmlmi 1 year of age# while 2854 of caswi 
pr«3«at«d below 1 fmr &i age In thm pyogenic, groiap# 

Qmr f I^WE»W^ iiicidwww ftf WB 1^# 


a# iiihfl 

w* «P||w 




MMi’jlK' ibc.ta«ace as age mBmmmm 

' ‘r*' 

,!,. , I' ^ M iS .m 


hpq^iSnmis Jto ’^itaii' 


I - 
I 
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RBmdamdrm &t at (IW) te M« stuay reported 65JS of 
cases between 1-4 yra age grot^ md. only 105'J cases below 
1 « _'ar* - iJdvii et al (1974) «Eid l^aakappa ®t al (1975) 
like lie, haw also reported nearly sindlar incidence of 
OTM (60?^) in 1-5 yrs of age group, our Incidence of 24?4 
in TBM cases presenting below 1 year, is oior'e or leas 
similar to that reported by ®t al (1974) and 

Benalo^^ et al (1975) yta* 18»6% and 26% csaiui ress>®«^l'^'*2.7'» 

We db«a,re®d a higher incidence (44%) between 
7-12 years age group in pyogenic laenlngitis «i most of 
the cases admitted in our ward were cases of amingococcal 
Hwningitia, 

In cmr stuid^ im dbserfsd a prepcMaderence 
male children in all the study group cases than females 
as is depicted in fable XXZ* A similar hi^i^buar incidence 
of male children in fBH has been reported by lharueha Cltdt)* 
Bamchandran (1970) , Udani (1974) and BenaJcappa (197S) , els* 

70 •8%, 63%, 56% and 60% jespectiwly.. 

Opadhyaya @t al (1984) and Qupta ©t al (1990) 
in their study had also a similar male prep<»der®jce of 
53.3% and 54% zespectiwly. 

fisc as already BMwitiomed has got a variable 
mie da eiisat and pinnsemtation. Ih yiaw of this# an 
ettepp *- msi iii i*de to ea^igorise our cases aiwani di n g to 



loss siiailar raod© of onset 40 % acrid 54% as chroni® 
and eubecute variety, whereas only 6% cases in this grawfi 
pr®3««t®d atypically as acute cauies. As usuad, aost of 


Udani «t al Ci974) end Bwmikiappm «t od (1975) mpmtmA 
^ ranic ottMit in 3S*i9( "Mi M% cases coapeotiv^y* 





B and 76% cais@s in group C. Visalting wms found to hm tt 
tmm ccmsicm foaturo in eases ^of Mnlngitis (QOlO# 

as against 64% cases in TWI grm^* ^adedbe warn noted in 
30% cases in 1311 group sfeoee 3 years of age« ’«iliereas it 
was pmmmat in sii^itiy Itiglier percsmtsge (3i%) in 
pyogenic gsxmpm 

Bliajeueaia (lt6f) s«^ciPE^ (lf7S5 reported 
feeer in 91*6% and 98% cases respectively* tliese percentages 
are wore or less siailar to thmt rsported by us* RaBwdiandrwi 
(19701 ' and Maul (19745 tei«eer reported fever as presenting 
syeptoia in 68*4% end 74% cases reiq;>ectiimly* Sinilerly* 
ccwtilsicais and vomiting were the presenting syeptorae in 










BHalcoo mt ml (ms), Ramctiandran mt *1 (lt 70 ), 
Hagotra mk ml C 1 S 74 ) mS. Brnwltappm mt ml ( 1975 ) alicitud 
th® hlmtas^ of oeotaet in 15%, 10%, lll.$% and 1«% ohlcJi i» 
madA l««s thffis tiist jr^portod by os. 


A bigti incideno® of coataot, oboorvod by os, 

«s j^ttiftart; iocld«ii€» of Blialcoo «t al Cl9£9), Rsociiaaadrwa 
ot al C1970) , Magotra ®t al (1974) ml Banalcappa «t al (1975) 
is oasily axplaisabla sine® tiaibaroiilosis has attained 
oooxiaoos psx^ttioos aad is r^ant in Btmdelliliand region 
of Uttar Fradeah, 


Bhahoo at al (1SN59) recorded history <kf aiaaslas 
and pnrttaisis in 2t% tiidi ifft of cases raspaa^iMly* atuaraas 
l£agotra at al (197#} tid lataalcaiipa at al (1975) .cthiarvaa : 
liisttcy W i iti lst .Jto M wd 15% cases tsiaiMMtiiMily and 
liistarf pattaasis ^ '%.$% ma 3% eases saapeaisiiMdy* 
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Aa lit our study, to classify 

the cases isto diffe3c«»t groi^a otf malnutrlticMi according 
to the claBsifieaticm of Indian Academy of Paodietrlc* 

C1972J • A si^lficant finding was, that all the 75 ommNi 
®f ttfeertmlowi aiwiiiigitis eer® naljBoiurished* In th® 
pyogenic grotp hmtmmr, 20% had normal mtrttlon ehereee 
80>i were wilnimri^SMSd* since most of the cases in group A 
er.cl 3 viz* TBM groi^ had sia&ecute md chronic mode of 
o? jet and had been ill for veeJcs* it vas se«n that 
S4% cases belonged to g«^e li and 24% belcaaged to grade III 
In both ■ gre«^ A and B resiMKitively* A etriMag feature 
as expected was* that none of the cases in ps^gmiic group 
had grade 17 malnutrition tiiich was howe^r present in 9% 
and 12% of cases la A and B* We honpever cnuld not 

arrive at imy direct cimereladdoii between ties severity and 
the dhronicity of the oases of IBM to that of the different 
grades of iMBbaii^idLtien* 

Slaoi none of tfei woifoers have classified their 
data into different gradtes of 'Umlnutrltlon according to 
Indian Academy of Fiedietrics* we have not boon slile to 
oocopaxe our results with thoma of other worluejcs* 
jimndnindren et al Ci9‘68) however eeie Hi# only woiitmrs 
Who daosif lea Hieir mm imterial Into meafom a ao ant 
lowashioxlior* Out ^ 128# oasos- ia thair »t«^# 11 oeseo 
were of hwestiiOKbiir md 11 cesss were of meremiwiii 



73 



in IBM. High incidtoc® of anaomia la owr is oaally 

explalnaibltt siaoi majority of cmr ossos had gxmdet II and 
III degraa malnutritlcm {$4% &m& 24%) in 13P€ gswigs, 

Amithar comma cilnlcaJL findifig in tha groi^ 
vaa signlficimt Ipi^haMdUmopathy in 4C^ and M% mum» of 
grov^ A and B» nliiia iynphadynuai^Atliy wmm notad cnly in 
16% of casas la ttiw |>y(^|«aie gsm»* Ptaantnaadram at al 
41968) hoiwfnr* mportad l|iis?ihadtaffl«i?ald^ in 24% of aawMWi# 

Dim anpltaslji mm gimm. to not* th« aolatxgaaant 
of liver and apleea In each and every case. In onr etndy 
mt f^cumxwmA. lwiMW»agaly in 38*i% «m*es of IWM and cmly 
32% cases ©f pyogenic aselngitJ.®# Ih# anlargaii^t of 


thm enlargaia«nt of liv®r in ti:a>©r«ul©«is 

boon x»poxfA br nvloo. oth«r «,Dn» in tt» Held. 
^®n*cdioadmn {19$S} unXllcn uSa hnn ^snnrnd bnpnt^noicsnly 

only 7*3% of ctasoa. 


Tim incMonc® of lu^atoiMigaiy aa otosomroifi 
Us may be a«e to tha accoiapanylng gra^ II and 
HiraS® III malnutrition in noarly 54% and 24% of cas@» 
jnespoctivoly* as i<rell as dumi to.diract iavolvmraaat of 
livar by t^erouloas pro«asn 


The iiB^rtant findings of nenrolo0.cal eamaaliiati^i 
which was dcm® in datail in each ease has been depicted 
in t^le IX, As expected# signs of meningeal irritatic® 
were present in greater nw^er of caaes of pyos^ic 
meningitis Cf6%) # as against 74% seen in the vm group. 


Udami et al (1974) and Bextabappa art al (1975) 
bacve reported SMore or less similar hweidencMi of signs of 
menin^al irritati€» Ct4»@% m& 82% aeipeetieely) in their 
study. However# Bhanicdmi et al (1^9) reported these 
'sigow OKily in 45% of tbilr eases* 


A etrDcing feature of onr study was a gxeeter 
imeideiioe a£ orenial nerve palsies and motor ^i«dts im 
mm rm wcmm eis-e-eis that of the pyogenie group. Hlille 
inremial nerve iacfolvemmnt wes cfeserved in 24 % mi mmm 
im eeeee) in tm groap# it mm present only in «% 








. ^ ; ii, \ . ! 


«Mtsii»at6^p 

ifSIifi 











71 


It is ©vidaut froiti tbe table, that th« eofroon 
cranial n®rw iwolvament \mm -Vllth nerve, £ollw!%<3 by 
Vlth fserv® and llird nerve in onr study. 15 cases 
aad VlltJi nerve involveiaent, 5 cases (€.6%) had vith 
nerve palsy, ^whereas only 2 cases (2.6%5 had Illrd nerve 
palay. Jknother finding verth mntioning hejce is that, 

4 cases of ISM had smltipl® cranial nerve involvearoent* 

Of these 4 cases, 3 cases had invc^vwBwat of both Vlltli 
and vith nerve, whereas ona ease had three cranial nerve 
involvement via. llird, vith and Vllth nerve, 

various wrkers 4n the past have reported 
different cranial nerve pelaies In their study gxm&m 
Agaxwal and KSSietr (IfSf) reported lind nerve Jjivcdvemefst 
in 44:^ and Vllth nerve insrolvemmst in 2S^ ceses, their 
peiN»sntage hmiag sli^tly hi#i@r than that chserved by «as. 
Bharucha et al (1969) gave a total incidence of cranial 
nerve palsies in 25!^, without making any referwiee to the 
differential involvement of the cranial nerves* Ais 
incidence is more or less sguad to that reportsd in our 
study* 

lMiH 3 d et al (1974) gave a detailed analysis et 
cranial nerve pelsiflMS* Bm xmpmtmM hipest tiMiidnikCS mi 
Vllth nerve palsy in 24^ folloMiMi hy lied nerve te t4«r2X# 
VXth nerve invnlveswnt in W^m said Xlitd nerve involveMiil 
in eC eeses* <iiir findinge mi dif fesent cssntal nervn 
pejjden **• nnre ear lene slndler eV' vtieatved'-liy^.W^^ / / 
et m ^ ■ ;;;; ■ ' c 
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’ 59 nafaippa at al (1975) hm raportefl th® 

involvement of vilth nerve in 24% of ce.es. lintl nerve 
in 24% of cmma and vith nerve mly in Zi of cases. Thm 
it is evident from all th© above studies including us. 
that Vllth cranial nerve is majcii®ally involved in cases 
of folloiifed b]f lind nerve. 'Snttli nerve and last of 

ail xllTO n^CT^i* 


It is evidiaat fwm Tsktlm IK #iat of ce.ee 

in TBM group had grad* III coaa# follijwed hy grade II t sea m 


Motor deficits (predc»inantly haaiplegla) were 
f ound in 24% of cases in IBM groi:^, a. against 4% case, 
in pyogenic meningitis* our findings of twiiplegia in 
24% of cases are a©r® or less similar to that rfported 
by Udani et al (1974) and Senaltappa et al (1975) of 19.6% 
and 22% ros^^ctlvoly. Bheniche (1969) hm&mt roportod 
hemiplegia in t2«S% of cases* Few other worleers. vl.* 
Miller (1963) * Manchanda (1966) and Agaxwal & Kumar (1969) 
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mmwm^rnm iM vtm hmm ^rn&m 
ccaaa und it i« aot pmrnimm Mm vm %m mmsmtm «!• 

0zr<tt^Uia 0j|f 430iMi tm tJiit ^ttirviHS fey other worloeam* 

mrnmim mt «1 iimm that aoly 50* of 

tsmmma In thair atoiy nmm taw^uacic^. Odasil at al C 19745- 
on tha ©that feai^ mptmmd a high incidanca of aei^ 
ranoowieioiaaRass in ftl* of caaaa and tesaay in 17 #4* of 
e««aa* On# pmienma^ of oasaa in thair stndy mm csonsaioua 
on adiKtsaton* atfitkappa at al C19755 found that Host of 
tHfflir caaaa mm saBi£-c«riacio!ua or miconaoioua Cfi §*5 m 
adhalasiwtt and 3®* mm fowad to ba Aroasy* Oar findiiiga 
of «iicoBao£oa8n«i» of diffa»«at grade* ♦ in &Q% of eaiias 
in T8M* i# aora or lass aiiailar to that ras»ort#d fey tJd«®£ 
at; al (19745* ttia diffaraat li^idaimi of wmomnl&mnmm 
mm raportad fey yarioas aorfear# laay ba diwi -to dlffaraot 
»t;aga* of tlia disaaaa <m asdaioaicm in diffatant aarias. 

7110 iMBwatologiimi yalnaa in dif fazant . 

gzroupa (Tafela x5 ravaalad# that tha laeaii total laiimwyta . 
eoinat in tha pyogaaio was statistioally hig^r than 

t;lia yalnaa «•^aMHnh^ in both grmga ' of TiMi* As aapaelad 
Im omr stnd^ too# thara was lyti^hocytoais in TBM groi^ 
aoMS pol 3 r«>(nqi^^^ laonocEytoais in tha pyosHmie gpreap* 

flia iWMB feaaaoglaiiin at a ta a nt aatJUai 

tMw feigtar ted iiwaiii tdawiiaiy^ aigalfliaiKt 
»fei* 4liiiw»ad' li, feiife s«i giaapn* 





Umfmfmtrn ii® significant diffarence was mmk 

in the s^an ^iMmoglalilii ■value In bctli ^tovtp h »» ind . • 

”7o-os3 . 

^ tb® other hand tiui mmmx esr values <mm ouch 
higher and atatistically significant in both groni^ A and B 
than that observed is pyogenic gro<3®> / 0.05« 

Pgc • 

ISie details of tMnat^ogic»l valiMni have 
been given by any of the other is past aiid hence en eoEact 
.eooparleon could ntt be dotiaii thm presasoe of Xyei^iocytosie, 
increased erythrocyte aedieantatiem wbAs& ClSR} and di^reesed 
haaasoglobis is oases of insh is veil soqplaised the 
subacute mid ehroiiic nature o£ the cmrae selected for 
our stta(%» 

bia^atoais of tiherculosis in our, stu^ was 
©orrebesrated by <Stoiiig the tstoereulis test 4Mad X-lay chest 
in all the eases of T»t. It was semi that the overall 
llaiitcnir pmiitivlty is ti» cases of TBK is our stud^ was 
to the mctssit of 3406# which was found to be eliflhtly 
hi#^** in grongi a C4lb53 thsn la gtw » C**© ♦ 

Keay looxhers in the past have sidistantietel the 
dis^ioeis of tuhexesloeis by doing the txammaliM test* 
Benidawn et m ClffS) and Kandari & tfdanl (irm have# 
i|iB» ns# raperfeed nearly siadyMMr naatou* positivity in 
mm» o<f *»i »i** 
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JUitittt ml CS.973), Jaiswal & Hiandari 
mnd C&aadra & Omaahmxf C19T73 hmm jr^portad a 
liigPtittr ©f Haatotnc poaitivity than tiiat i»port»i 

by ©s viz, 53,2%# 57%, 50% r^spactivtly. 

fb® r«t« of Hantoux oogativity aoesa in ow 
ia oaally <! 0 Q>lidiiable, a» ©aarly 75% easos of Tm 
^xmp wmm bavii^ grm&m II and grad® III aialiiubritiaa 
md mmt. of ©or casas imxm in ^aaoad st^a of dlaaaso* 
sioco maziy of the case© 'i^re pextiapa also an stozoids 
prior to «»3iiiasio&, it was also mm of i^e factor of 
oagatiira Hi^toox response, X-Eay chest whidh wmm doiM 
practically in all the cases revealiKi primary titieremlooio 
in 60% of the total gxwsp of TBM cases, 

mmBQt oC the wmfkmrm base also eKtaasivsly studied 
wetra^crmLal iavoivessKit of tdsertnilosis ia dhildrsB 
with •sm^ Udarai ot al Clf7#> reported primary titeereolowilJi 
amd hilar adenitis in 46% oases, mUiary fhadowa in 17,4%, 
aiwlominal tidMunmloais in 3.2% and spinal tifi»areitloaia in 
0,6% of oasas* MmoMikmsm Cif7S) had reportad more or laaa 
similar ijKtidanee as reported by Odani (lf74) . 

CiMd) and ttaneiMsidrtti et al Cifidl in 
thedr weifc he ei ofar obeeremd a wary high ine i da n o a of 
iatrsNdhosaosie tmlieocoiiloaia via* W %0 71% and 90% 
xmspaotimily* 

a otriMiisr oteimpiation of oi«r stndr nao 

^fO»iiJ9haia 'iif'Waidsow r 
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mm A# that our olinical dl«giio«i» ©« Tm 

mm •^»tantl«t«fd by thoso ^ toafes. b«rriog th« CSF 

proBs>t«d ua to a© th« procipitofeioii 

t®at ill tboso eosoa to coniEliSR th® aisgiiosi® ol* TWHi* 

<^litb«Jlnol.ogloal mxmimtim iMui i» 

«a«to m& wory c«*® mvmaXm& thm ^aag*® of p^^uiootew 
md pwiMmet optle atrofii^ iu and e% of woo la gxmp h, 
whiXo it mm mm la $%, oad %% mm* ia gtimp B« Boao 
th® eootto obmiod mwldmam o£ papillitis sad suzprlsiagly 
aono of mmm ia pyogoaie groiqi shoo^ tho ofsidwo of 
papillitis, papilloodona and primary i^ptio stroi^* thm 
iacidoaeo of thoso c^aagos oa fuadus oxsmiaatioa bavo booa 
roportod dif f orsatly by sarimio worlcoiro ia tbio flold* 

Our findiags of optie atrcphy «ad pi^illofl^bw 
.ia tho total TSM group as suefi rla* $*3% and 8% rospactivoly 
are more or loss similar to that roportod by vocma ot al 
Ci966) $t Tmpar ot al • Boiievor, tboso too motimxm 

' liar® also roportod papillitis ia 12*3% ai^ 25% oasos 
ro'apootiyoly ia ^lidr oorios* Niidtra 119#!) MOi HiMai 
(1974) iM tboir sorias boaioeor aotstd a IdigftMnr perooetapo 
of prisMxy cptio atrcq^hy eis* 21«diBi aad i4*>% tbsm ttst - - 
xeaortod ia our sorios* i^Uwi ot ol tiioumfoi' Immui smA 
o o w Bw m tod oa tbo f ladiBgo stf pipilioodosui oa i o o p*- 
l^t p^illoodooa may bo fcaaid la eery Mm otogtO' oi 
diooooo. Borriag vmm Ci9dd) mio «opo««od obeooii' : 
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A pliyiical, MsKiii«Bdc*l «Ad c^©i©gie*l 

®Ka»in«tloii of CSF di^iotoa 1r xiii xmwmmlB mrtmtn 

iiit«»i»tiijg aopmeto. l» iMiJi gmai^ of oas«» oi %«l»*ir<ai3L«fWi 
raoninfitio, &» wm fouwfl to Ins oioar <m mmidMiiMm 

1» f i% «iia 100?fc em»« mm o^mA only in m 

o«»og i» gmop h (tin fwwi») m agai»«t 44% in oonos of 
pfogmie moiiiogitio (gmm 0 » Honm of ooar ooooo in TBM 
gftn^ had my mmgviXtm foswitioii* VAani «t ol <i9f4) licvo 
olioMti oioor to tnsliiA appmrtmm of cer in onoos of 
ttboreuiono isiniitgitioa «t ni (if«4) mA m^pmm 

0 t at in iotor otmAy* !boifov»r« loportoA txixblAlty 

in 13% idsA t3% of oiooo in T8li* linoo OMot of onir onooo 
m tin §mm tMA ooilnior oontont botwoon S » 133 

eoll«/e*i«i# tofbiAity wm mt fo^md to bo n ocsoaon iMItwm 
in onir oojrioo* 


AO nivoody otntod# fxoi^ A emoistod of IS ooooo 
in nbioli <3f fii^ngo mm not oimoiotant to tbo oliaiiMl 
dingsiooio of fWi* Hoio it woo sbooofoA# tbot wtm of «io 
oooos bod oitiior nofiaoi protoin# mt o WiHty bigh 
memm m& amstmt woo fowsi to b* nowool mt mm/rniXit 
mmmumA* Sbooo mma bod « 

cmt^t wii ofiMO mm bod polfiwns^lioottoloor lonoocytooio 
in car, ngnlnwi^ <«i» 






^ JL 


is a emmm of csf la e»sas of vm* ifeist: 

of th® cases vis* 4036 toad pststola ^ait aot botsooii 100-500 
but a si^ftlfKaait prop«*tioB of tbsaa cases vis* 24% and 
2056 bad sociiai saiaas Ci5*-4i *9%) and aery btgb ppotein 
oesitaiit ( *7^0 *>10^ • Slaiiasiy# l®% of ^ tmsm 

bad aowaal sugar yaluos wbila 32% bad sugar bdoa M Mgl6» 
%diii^ Is not a typical pictara of CSf soon in csasas of l»l# 
Anotbor iiaportant f indinf in CSF ablidJ dowbtad tba diagnosis 
of TBlii vas tba prasence of both lynpboqftas and polynorfbs 
in a sary bis^ parointago vis# €4% in group A* 


tj^gwidbyaya at al (19841 ab© also did praoipitatiati 
test for early diagnosis of t«4»ereal^i nmljiigitls 
escperimMsed diag*««itic diff lenity in 25% oases of 
«here cytological findings sera not correlating to tbe 
blo«dienical finding and clinical diagnosis of OTM. Hoseser, 
they bane not reported tlm different feiodieadcal and 
cytological findii^s in detail in groigaiise earner* benoe 
ccn^;»A]:lson eitb oar findings codd not ba done* 


« | a f^^aii ct al Cl9®0)' boMoeer lilte ns# stndiad 50 
cases in tl» CSF findings sere i«»t ooosistwit ifitte 

diagnosis of Tmm ib^ey reported noenal ppotels ^ 
libs «i# in n* cases# nomal sugar in 10% ^ nartssdly 
ne^ar leeel in 1^ s< casas* as against 40% snO 
MX ..««»««•« IV *1*#,^*^. Ill- -.«»««*«« •*»* 
plot»n o* ljiVI»ejtM' «-a g a e pw* * ^ "* ' ’ 
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3.9iii6Q<z3ft;438i## Giqjta ®t; al twpoft^A 
this finding only in e% eas®», 

Q»o«g? Sf ce8ii»ri»«d of 50 m.ma in our study# 

mvmalmrn mom or Ims typical findings in CSF, conaistont 
to tho dULi^msis of TIM* It was mm that 64% of cases 
h«i pmtain yalt«is botwean 100 « 500 72?i had sugar 

walues IsNatifnsn 20 ~ 45 rag%, 54% ahowid ^tecraasad clilorida 
contwat and all the cases C100%} had only lys^hcN:;ytosiB in 
CSFm Xn this grm^ of cases# as against group A# where 2(h£ 
cases liad protein more th«i 500 ragSi# there was not even » 
single case hawing protein more than 500 ngi%« WluuDeas 329C 
of camm in groip A had sugar below 20 in grcmp B 
(typical T^ cases) only 12% cases hiid sugar walues beleer 
20 mgi%m 

aupta «t al ClffO) howewer reported 96% <o£ ommm 
in gron^ 1 to have protein more than 100 fRg%* Howerert 
in group B# t)u>ugh we imported only 12% eases heeii^ sugfar 
less timn 3K) aig%# Oipta et al (IffO) observed 34% eases 
havliig sugar contwit below 20 ag%* Another dif l^reiwi 
betsween his worlc .and that of ours was thet# idwerses 100% 
of the cases in oar series had only lyraphooytes# i0% wmtm 
rspcMCted by Otpta et al ClftO) had only lyi^hocytss# 3^ 
had coahined pcdLyeeafi^ with lyaphocytes and 4% had only ■ 
polyeeieiiiiMMW^ 


^ ^^yopatlc gwep) were ' ' 



fisaiRg* In thi.# qxm^ ar# in Table xill* llKyy|^ 

24;; of our oaa«B in groia^ C hwA protein nore then 500 aig^ 
& 72% &t eases bad auger talues belcnr 20 wg%# it ia 
aurpriaing, that oi^pta at el C19905 did not find a aingla 
caa« in ttieae tao cai^^ortas of Modtoaical iraid.uw« 

The primary ate of our study was to perform the 



from cases of tuberculous m«mingitia« 

jyn teiKNrtiuit significMtt findli^ observed lor m 
wmm^ tliet in groc^ h idtere CST findings were not consistent 
^rlth dlnical diegnoais of Tm, 24 oat of 25 cases (®«?0 
shownd a positive precipitation test idiereaa cmly one 
cane in tiiia group had a negative reaction. slMlaxly 
we ctoMurved that in group B, where clinical diagiwsala 
aiut CSF findinga were in favour of 5BM, 47 out of tie 50 
ahowed a sesitlve precipitation teatf whereni 
onJLy case had a negative reaction. The precipitation 
twest iWMi' .I saaeia nc found to he negative in all 25 cas^wt of 
P<p3geni4i nwMiingitia In gxt»p C in which the sedtenat in 
tbe anUoa-alir^ic tu^ waa Ite thne tteas than the 



. 











60 ca«®a of mi ©£ uhlch 30 eases (25% of total 120 com) 
wera thos® %^®3» the cytological md hlo^mAtstH finding® 
were not correlating with th® clinical dlagnoai* of TBM 
(group A) wtd 30 cases were those in which OSF finding® 
were in correlatiosi of the cMnical diagnosis of Tm, 
Aaotl^r 15 o(is®s in whldi Ims performed thi# test were eeees 
of pyogenic meningitis • also observed a pooitive 

precipitfttion test in M.S% of group A cases^ idiiCh hmmmr 
was slightly ImB th®a the positive reaction observed by ns. 
Similarly in grmp B he found the test to be positive In 
93*5% ©f cases, as against 98% Observed in onr study* 
Altiienc^ tile preclpitaticm test was found to be negative 
'in 100% of cases pyospnic neningitis In mat stn%, 
tpedhyi^ at el C1964) fcnind e negative test in 06»S% o€ ' 
cnsee in gsctp 0* 


ONpte et el C1SI90I isere the only ddivnr woclHMai 

tierCeriisd »«**>«< ai®®® in isi mitaum w# 




in gxxtap B «(!tich aliio of SO eases, the?- 

9«% positivity with thi« test seta only 4 % m iMgetlve 

»MSpoi}»e« Oet of eli ttie iS oes«i ixk gsmip C in their 


stuay, oepta et el this t«®t to toe eegetiie Ija 

PSfi case*# whereee only 1 mm in this group hei a positive 




In nutslwll, on comparison of the msiiits of 
precipitation test otoservea by m and that repeated toy 
Upajffliyaya at al (1984) ai»l Qispta et al (1990), it is 
anply clear# that the precipitation test is a quite 
sesisitive# reli^le* easy to perform, and less tins 
conswiAng mt only for the early diagnosis of eaaes of 
rm but also to diegneMMi those cases of rm t3m 

esT tisMngB are A«i»ioas and cemfosing. 







mmmm mo cmcwsims 


vim pmwmt atindly vss coK&mstmd |ji isim 

PWVSjlMkffiltM# tiAdjiClAjl COlX^IQ®* 

^acMii# amm a pajtiod c»£ <m« fren H«£idb l.$9i %ii 
i«>rtMaty Ifna. 

m^m&Y 'mm prijmmtily mima^ to oraioMiMi Wm 
role of preolpitaticaii test 'in tlM eeriir Siegmiis of fKf# 
iia dU.fforf3itiatli30 oeaes of oyoomlc moh^. 

f onss of fMpif fxtm t**# gyo»y sod lM^co ii^poctoolBis' 

to essees lyto aiCTal of r*i tMHt ill. t I i M S 

Ai aymffl^:i..,ii lUlttMi ^ TOM l^dlMi' tllii CSF 

Here not oowsoBOitt to tte oJLioicsal' diagrioeis of WH, 

Sto&y was aiso itniwui to find ijocidenoe of fBKir node 
of onset# various eiinioei feetuzes to maxvf m 
detailed nsuxoiogioal exaedziAtioo in eacli tmA wmrf ease# 
Ji«ee»xdii39if with these ohjeetives in -rleir# our mmm 
material was selected and broadlir divided into thieo 

A total of too cmm of meniiigitis were eicaiitliied 
in tiMi ppeseot stu^ and were cmtegoidt.eed iPbo ttoee 

oprawitt ' 

gBUi PP ’’pP ’■wniiMprg^sP'1 
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A t Tlii* grou|> caai^rlaad o£ 15 ca»®a tffhaini thm 

C3F fia^Bga wmr@ aot aorrviatiiig t# dinicidt. 
diagiiGMiis. of m. 

t TtA» qx&tap oooi>rlsaa of SO ^ cmm ttkore tho CSF 
fiodiiigo WBixm ooraolatiog to dinieal diagniMiio 
of fiif* This qxmm oetetd as pmltivm cxsitxtiX. 

.9 t iMs gro«^ cxaosiirisad of li mmm* mmm Wm 
CSF Mod eliaioaX dlogoottis wmx» im 

fatoor of p^rem^mio mmijogltlm mA otiior tfiMM 
df sMKitsgi^* OKOii^t TBMm l^m gxmi^ mtmd mm 
oagattvo ocaitso}** 

Idloniog is a brief svmmxf of our oiaMrvmtioiMi* 
I* a^iteig * 

Tlie locitet'Ce . of tbm, of tte total peediatrle 
admiaaioas was obsanred to be 1.7%, i^ieh in twacn ref loots 
the ineidesc^ of Haaso-tabaroaleals in BaoMftolldMiMft regiaii* 

II. Age amd Sex Incidoaoa s 

It was obsemod that ttwn lii^best inoidsaMMi . cdl 
iSHi in both grov^ A 6 B was in the ago grov^ 1»S yro, 
wia» SI 3 I it 38% xospootiimlf. A signifioant flndinf wm 
that 24% emamm of fWHi in both groqpa prosaoted boloir i fr 
of ago i t?! * # witb inocoaoing ope of 

the fotiaot. - On the oontcos^, in p/ifogaBio loiMiogitie tbo 
highest iBcidenoe arms cftraervod b e tw ew a 7*il firs of Ops* 
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m^xmxig mx, our obsorvaticma raroalesd that 
in all tha gtmp» mam preaomlnatad and the incidwice %ras 
foiaia to hm mUt hi^gtmr than f«®al«», 

Ite^ f 

•mm la m aimmm tiMcto liea wm^ahlm wmm of oxtset 
md this has been highlighted ia &m stady. it was seen 
that moat of the p«ti«ait# in groi|> either stiMoi^ 
or chrwiic modm of onset* la gxomp A, 52 % oases had oheimie 
»o<3« of onset, 44% had s%l»aoute onset# irihexees only 4% cases 
presented etB>ii»lly idiere the ss^ ooaat was ««te* 
Sietiarly in gren^ 8, it was deserved that tiie Mode of 
onset was sid»aoiite end ohronio in 54% and 40% oas«i 
respeotiimly, i^raes §% oases in this grtw^ pxesimted 
etjfpioeUy as eeute easee, on ^ ather hand# in pfog^io 
'grmm mmOmm nnsher of patients had acute («4%) onset 
«Bd only hed ei^ecate node of onset* 

giihicsl. . yeatinres g 

Regerding diniail features. It was seen that 
fewer# coawulslons, cnconscionsness and voniting were 

<«MTOonest clinical features in decreetlng ineldscioe in 
our study* 

He ohswrved thet fewer was pxesent in i00a£ t ti ttijg 
in all t^ ^xee ipwifie, while woniting wes i^retent in 
04% cases mM mm group end ®0% pyagsfi ic {^coiip# 
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ymm present in 80% case* of the raM gre/ap 
aii4 7«% of ofiees in pyogenic grmi^, cowmlaiofi# ymxm 
aoticMid in 88% e£ eases in each group A and c, idiile in 
gxtaqp 8 it wm p3emmm% in 94% of cases* ffen^adie was 
r^lCMsd in childnm ai>Qi9e the age (ME 3 yrs mxS. warn wetm 
<xmmm (38%) in pyo^pnic group then that isribserved in 1!m 
group (30%) • 

.giat...Mstoty.... .and. History of Contact i 

meieyipt past history was recorded .in all the 
cases witti 'Special ^w^hasis to elicit the history of 
contact* history of neasles and history of whooping 

It wm mmm tiiat S2% patisnts in group A had a 
dnrloMi history of esmtact* while it was present only 
in 38% of (mes In gimp B* sinilarly# pMit 'history 
of antasles wm elicited in 28% of cases in grotp A an& 

14% in group B* only 2% cases in groip B had e pdlor 
history of whooping cough* 

MaQeAati,.Qn.,..o.f. ..Malnutriticii .to..., Study. ..grotaMi. » 

It was also our ira^eaycmr assees the dagziMi of 
iaalnutrition in our study according to the cdassifieatieii 
of Indim Acedaoy of Pwadiatrics (1972) * 

lie (shsereed that all ^»e cases in fSIf gsonp had 
varying dagrea of aMOnutrition* while in pyogenie f«o«p 
- % cases had noxsnd. sutritlon^* sSjiee wmwt of the cmmm la' 


group A and b {tB*^ group) had subacute and chronic swodo- 
of ofiaet and had been ill for mmf warnkB, it wee seen 
that S2% aaad S4% cases respectiimly beloai^sd to Grade II 
and 24% Iwloisged to gmSm III. 

A significant findii^ cjbserved iras# that mme 
of the cases in pfo^pnic group hM grade IV walnutritioe* 

It was hcMfeeer present in 9% and 12% cases in group h end B 

VII, 3a«s>ortaat clinical Findings in Study arouns * 

Majority of cases in TBM gro^ (81%) had nild 
degree of anaemia, while it was present only in 40% cases 
in pyopsnlc group, - similarly# ly^hadenopathy was found 
ioQ be two tijaes imm in group (17%) than 

pyogsnie gFzoup (14%) • idrile hepatcxMigaly and splesiioeegaly 
ware preeant in 3@*d% and £3% in TBM grm;p ai^ 32% aaid 8% 
in ps^agenic group. 

Further we e^erued that signs of sMmii^al 
irritaticm were present in greater nuatMir of cases of 
pyogenic eeningitis (96%) # as agalast (74%) se«i in 
group, 

' h detailed cranial nerse ascarainaticm ,was feyeftssaaei 
in all the mmrnrnm Our observati<ms revealed that cranial 
nerve iavolveiemt was seen in 24% cases in Tm gsoap# 
while it wes pxeswit oitly in 8% in pyo^iie groKp* It 
was aaea that eomaonest cranial narva involvaMnt waa 
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Vimh mmrm^ tollmma by yith md lllrf mrm in TBM 
gxm^rn ^tor dUifleit (prwIcHRiiiaasitly beiaiplbgia) ms 

la 24% caaas in "BiM gxavxpt m against 4% cmaem 
in pyngnsie grmsp. 

It was s««a that 33*6^ cases in BSM gjenap had 
graces III emaa foUcwKiNI by graula XZ oaraa in 29m3%, grad* I 
COM in 9»3% of cases and grade IV cKsia in only 2m4%, 
while in iiyospnic gxmsp mmt of the eases# 4§% were 
acbditted in grade ZX txma followed by 16 % and 12 % in 
grade Z «ad ZZI respectively. 

VZZI, Znvestiqaticsaa i 

(1) Heeeetelogiaiil i Xn onr study we found that Men 
total leeiKMiyte oount in the pyogenic groi^ mm higher 
mad statistically siptificsnst (p value / 0»0S) than the 
values observed in both groi^ of 1®M. Further# It wes 
sesn that there was lyn^ocytosis in ZSH gromp and 
polymorphonuclear Is^ioocytosis in pyogenic grotgi# and 
values were found to be statisticrally signifieasit 
(p value /J>»001) . 

Ri^azding Man haaeoglcbin values it wes ci»se«ved ' 
that caees of pyogenic lemingitis (groi:i^ C) had highee 
Man valtiie# than both groi;g> A and B «bm 3 valuM were 
foiwd to be significant (p value /j0»001}* However# no 
statistically signiflcmat difference wes sesii In Men : ; • 

iuMnoglobin values betwe«si groig> A and B (p velne 
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m&m 2SR tm th® ott»Eu: hand ww highawt in 
grov^ 1 thon^ no statistical differanco ytm in 
mean ESa value® between group A and l (p^ “7o«Q5)* 

Hoewver In group C* ESR was fowd to be much lower than 
ISM gringos, values being statistically slgalficatet 

CP^ £.©•©»• 

C2S Mantouoc Teat and x»Rav cSiest s 

the overall Mantoux positivity In cases of TMU 
(both qxmsp A and B> was 34^# thoiKs^ it trie slightly higher 
in group A (40%) than in grox^ B {12%> • 

.3&-Eay finding® ocmsistant to the dilmnoeis of 
primary tidMMrouloei® wa® csbserved in (S0% oases in 
qr&ap 0 of wliioti 7^ eeaes WB>m positive in groig» A a»3 
52% cases were {KWiitive in grtn^ B.- 

(3) Ophthalmoloaical Sxaminatlon t 

Ophthalmolcgical examinaticm was dc«ie in each 
Wid every case to observe the findings of papillitle# 
papillemi4nM& and priawiry optic etrophy* Xt we® mmm 
that in groK^ A« e% cases had optie atr^hy, idiile 11^ 
had pn^illoedbMa* similarly, primary optic atropl^ «eiA 
papllloedegne were observed in @% and 6% oases in group • 
respectively and SHSCie of the case in group A mS S bed 
papillitis* cases of pyogenic meningitis in cmotreet 
seveeled no sbMamality* 
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CSg Eacatataatiaet t 

A physical^F bloc^eiBical ana cytological 

@xa 0 sinati<:»:i of GSF was done in each and wwmry group of 
cases# On CSF miamiMtion we ctosenred that csp was clear ^ 
in W% «id 100% of cases in groi^ A and B respectively* 
Turbidity was cbservad only in 4 % eases In group A 
(TIH 9roii^} as agaiitat 44% in cases of pyogenic neningitia 
Cgrotsp c)« 

Most of bhie oases Jn group ^ vis** 40% had protein 
oontsuit between 100-500 ng%# but a significwat proportiixi 
of these casim vis** 24% had normal values (15-45 s^) 
whereas 20% cases hed a very hi#i protein ccnratent 
C '*^00 mg90* Similarly* of grot:^ A eases had normal 
sugar valises* while 32% had sugar below 20 mg%* In 64% 
of cases we fouami presage of both lymphocytes and 
polym>rphs in groi^ A, while 16% hM polymorphcnuclear 
leucocytoais and cmly 20?i of those cases had a usual 
picture of lyi^hocytes. 

Qrosp B cases K revealed more or less typical 
findings in CSF o^sistent to the diagnosis of TBM* 64% 
of these cases had protein content of 160-SO0 m0t, 34% oM 
cases had levels ranging batman 45-100, whereasi in this 
group we had only 1 case (2%) idildh showed normal proteiii 
ccsitent {iS-45%). In this group 36 out €»f the SO tmmm 
had decreauMwi sugar level, rauiging from 20-45 m0%* wldle 
12% of cmses had extraimily low levels vis** ng%* 
Howevir* 16% of eases had msrml CSV su$|ar letvel* 


Ail th« ca»®s {100%) in this group had only 
iyraphoeytoB in th© CSF, 

Th« CSF fiodiiifs in gxwui> C Cpymgwaic group) 
w©r® typical of that of pyogenic raeningitia, 

C5) PraciDitation Teat i 

Th® pirJUiiary aim of our otu^y was to perform 
the precipitaticKi test in the cases of tuberculous 
•eningitis and to arrive at an early diagnosis specially 
In those oases of TBM whose CSP findings were not In 
favour of clinical diagnosis of TBit# as well as to 
ascertain its values in differentiating cases of pyogenic 
BMsningitis from eases of tid>erculous meningitis. 

An isi^rtaiit signif leant finding dbserved by 
us was that in gxovqp idiere CSP findings were not 
consistent with clinical diagpsosis of TBM, 24 cmt of 
25 cases (96'^ showed a positive precipitation test* 
Similarly in group B where clinical diagnosis and cSF 
findings were in favour of TBM, 49 out of 50 cases (9®^ 
shovied a positive precipitation test# wtiereas only one 
case had a ntigative reaction* The precipitation tsunt 
was however fcnand to be negative in all 25 cases of :: 
pyogenic monljagitls in gsov^ C* 

The signifieence the precipitation test . 
is the early diagn^is of TIM can very well be gauged 
by our oissexvetien tiMt it wm positive in 9i9l of 


'''■>■ / 
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diiblc«i» cas®3 of TBM where CSP pictujra was not correietiji® 
to the clinical dia^osis of TBn» 

Xn mttatmll, mt cmiclndea that the piweipitatioii 
test is quite siiiiple« reliable^ soaeitiwe# to 

peirfom* le^ste tlwm cmsuraing for the early ileteetion of 
tttercntlous sMKsingitie, as well as to differ«ttiti.at« thai 
cases ' of pyogenic waningitis f rem that of ttOserculous 
meningitis. 


***#«*« 
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XM.m Pagiatr*# 12 a Ii6i«-lt68« 1975* 

4* B*a* and ciMmdraaeMiar# S«K« a st»i% <ot 

tiB»ttrculcmii raaningitla* Xik 3« P«d«# 20 t 429« 1989* 

$• Bhalkc»o# 0*H* and BuP* t 9hiab*ircii^ in 

eHildcan* Indian %[* Padiatr* « 36 a 65# 19€9« 

i* Blaar»9lia« P«i«« ijaxt BhamadBa. B«F* and 

D<b&h|}imda« D*E* a ihJaaiwiilcius in adiildXBii « 

a elinic»)»p«tlinln^ avaiuatlon of M oaans* 

X»di«a Podiat*# 6 i 2@2« 1969* 

7« ctianaxa# K»# PraharaJ* and Otondhnr?# B. a BiNiiiaati^ 
#f imtniBc and B«c<ia* tmat in tlm dia^poaia of 
oMiailood tdbOMiiioalJi* I«9*« 14 t t9»l02# 197?» 


£I 


i« tmn i itftMircsuiotw • 

^ patlu>g4H(it»ls eXitiictai 

©owrtliiticw* I» PirocwMKlliiigs of th« vth lirtiomatlotMil, 
Cc«igfoo» of 2iourop«thology* zurieh E3i|>«rt« ifo41<M 
MmtmK&m, pp im€, 

f * I3«i*tii*'# »*IC# tmSt f *11* I Potholosy mnA 

cxf «i»»qc4%idop«yiy* 

Aet« € i 

iOv ismtaxi B*K«^ v»s*# mmol, p#ii* «nd 

Piurolii# II* C« t ftio broiii moA mniMgm ia tilMmiCLowi 
nwiii^itio, oxoos Ptitlioa4w oliaioiii ooneolatiofio 
la too CMOS* Wiiiifology Xaflia* i97<l« i@ t S6«>I00« 

li« Dfaturt D*!C* i»d v*s* I Tlio mmy of 

aeiHt>tiJ3ercmloiia, opltooe of oMaxopotlsoiogy* 

Prog* Houropothol*# 2 # 351*408# 1973* 




Piogaootio otaadori and oloooifloiitioii of fiiNiiNmlooio 


Ifoif AaiorioMi 1 * 01 ^ Maociotixm (1969) t "lateMSpawfeotion 
of Hontoox toat"* Qwtod by Vaoghssi* . 7*C*t ]^oy# ll•e•lf• 


mA nmlmm, E»d* fosKt Boob of Podiatries* lOtihi M*# 
1978# p* 634# W*B« saoad»r« Ck>* Ltd*# XiOiKiUm* ^ 


13» Diagloy# H*l* mA Siligral# K*!** t a?xoa«aM»at o£ 

p^wPiWiwrsf vipvfvijyicwxs ^ia oppuicypfin ckjko^jiIiwa 

lad* Podiitfrioif* II '|’8I9« '\ 

. rb< » a«w wllSii iiiif ® 










14* S* «ad K# i iaiiiliMJiti« 

in e^ilSxwa* zndian ,?• i981« 28 t 

IB* s«ic»# Sttaghi# s*« sltama* s,* 0# and 

Mittif @* t i^B«fiipit«ti<m t«»t » A ci^ii Mtlind f«r 
iil9gamiM of tidioroiaioiw mningitiA* Xaii«t fodiotjr** . 

Vol* 27 I U, tm&9 ii33~il8«* 

14* Xlliiigwajrt}iff R*s» i niliaxY soA t»» 

AliMlmUtf in titio diagnosis* tmmnti 2 i f4i* itSi* 

17* Xndoirjit Singti# aiilati# Horjit Singh* itiatt# S^»8« 

and Mmmmh Asya s H^atio imroiiraiamt in ciiildhoiid 
tidMumiloaia* Xndiaii Mints*# 11 t 171# lf74« 

13* tnMm coiitiell 9i Madleal Baaaasoh (19S9) i 

**T^asculosia in India « A »m^lm ansvay* I955«*ia**# 
i*c*M.n*, Kw 35alhi* 

19. jaiawal# s* and Bhindasi# W*a* t •’Evalnattlon of 

diagooatio iralna of BOQ 7aat in «fiildhood titHisnnloaiJi* 
Indi. Paod** 13 I 689* 197i. 

20* Joiahy* K*!l* aM Sant* lt*7» i sotno obsanrationa on 
atypioal ii^fool»aiat^sia fsm tif^souloua maningitis ibi 
childsMO* ZM* J* Ttjbarc*# 16 t 106# 1969* : 

21* Kaa&isi# ]c*c* and Odani# i Dlagnoaia ^ . . 

ti^rcuZona and pyoganie pMoingitia • tMpai^iiNl atndr* 
zcH# j»i{# cue# n<3tAm» t97?#, 


at* idwiM# £»>>« t tmmmOmm iMMilagitiai in «3liili«ttii - 

mmftm of ni mmm* ma* im* if t 

ta» KIwif# Xi*a« t MapuMiis «f 

Imp i Niiyt ii! #i #irtl Ptw^y n fia i imawiifc i i i i M i»ii M i fct 

<Hii irtt ii«» |jaBi, a* M*« S3 t 4I3« 

a*« IQO«iif lMib«Yt I Mb ASMufMar 

HMteiiiur, 19 t 131* last* sa xagiiisi ^eiMtiatAoii of 
«aii9 papair wsma in iiw* iMr« 
li I m«iit* 

M% wMfm3t§ t«A«t siMimiaingf •«!{• anA nBMmmmt ii»it» • 

Appmmi itti bSb* ft* iSI# 

mwrnm <RpfMylWWBI CSlB®WUfy 'CwdSKtf f EwWpii 

IS* liJiiMsolii* s*if*f saxaiJtlo# 3*^*^* iMiS MwliHif 9*Ji# §■ 
i^tiiNMpeiiiQiis MKiiiifitis la ihliaiPttt « A anvlaif Ml Iff 

4Uia 74 tUCttSSad <*»***?.■ nl^ AMMSlia. 

nMNiiwaM m aady Sii«iissls* #» 9«d*t 1^ • •ai«»aaaf 

ifio. 


l?* Letlia* F*s.«* ai3^ fauew&i* s«9« i svaliisa 

«i Boa Si « sisgMMiti# tiiii In t«a# xaS* mws** 

I t 419* I97S* 

IS* WMi iii'ifftyiif' ' jipMs# a# aaS iffiittj ffti * t 

*.iiiifc.ifc— M iw«t nm* wuM^ Saat*^* PI I Pli* 






iPt 




Mm 


S3<, 


34* 


Ja* 


M*!**# a«t* m& mmmmh o»i^* • 

tvteftsir 3 P « l wBiMi , g y ttiMureiaotia * it«ritif <ii ld@ ««•«•• 
Miaiii II • Slit Iff#* 

Hfn^taiOft* ®*s* and ytx^ »* • tv^xmiXiem iiifiiiiapl,*ia 
in • A pnablM wm^m& In m#!** WU MU# 

# i AUff JlmmU 

ifiiii#a« E* I nawiial pmMm da wcniiiatioA patia tcevai*' 
OMnfPa < iiir%*iiw||atte| ,ff|.a i^^ , lift fiMHI {QWIImNI Ilf 

oxi^« if«A* anil bmImt# ii«a* Vvfewrala (E.aiidoii)t 
^ I isf* mt* 

MMiimai* C* Ilf#®) I QAsatad W will*# B*f* in® 

I^MPWillpPf I WiOl w^pWOOTlwlPU WmmWIm^t^m 

$m YilMmwiffjji*** 9* SK»« ifSif M Bi*# c jrnai fkm ci* t twni ' 
fidiUsItars# 9*S*A» 

Haiieal Rmaxah coMneil oM Otaaf Bvitala CI9#®| i 
TvlimmMmiM txial csoni^fiaa Bip<»B%t icaaont It 

Miblaf il•il•« Baal*# M^B** Miamilc* c« .«id iMlIpaiidet IMi*i 
THfittrwiliiiiiw and wKiiMNila mfil no I tf i t ** h ^ULifincMilsJLB 
i ll BiMia* iBiMiaii fadii^*# Iffs# id • liSMili* 

; r-'t 

liiilar# i visimmlmiB m bbUBim^ dbMpiill ; " 

m* X^eiidM* •»f«i4t* iti^* ' 


R«K« m»A 

«M tiaAMMmJUnui tiwfti»giti» (m0« J. Xtid* M*. Mm*$ 

m * ui0 tut* 

tlw Mittal* ir#s« ima aiapt«t ii*c» i tiabtaciiiitfitt Mniiigiti* « 

ii tiifiiaAi atiiis^* Xnd* g# lltNI* $<$•* 19 I @S4f IIWM* 

s« ml Hlanit l»«lt« • XaolaticMi «if tiMMi* 
Imudlli in tslMisvMlt<iia wwiwfufTtitia tff 9iq tt %t , | , 1 ^ * 11 ^ 

ItflxcMsax!^ tacimiqm# I$i4« Qtc»t«a in XnSiaa p«idi«trlJ»# 

it * til ic^JL 
JbH i *ff ♦Ffll* , ■ 

99* 9mmm» s*P« • Pwdblmm of ttfboiroiilotio i» ^Mrvtlo^iJif 
90i«^xl4W* dlJl* CMoat Mol*# 1980* I • ti8»yfl« 
i^iiotol tf ir* S8tli# tteftioceiilooio in cMlltttt# l8t Mim* 
I9tl* Pago 6* Pifilioaticai of Znliaii Pollatarioa 

ti'iwsiiPMyk IPS ismtsis iiwi i cpw igr ws itiWMPypLiiP# 

40* Baj MainiLin 1 sooio aasMiota of tiiNisailmia pxofVolaiiiBO « 
sosooy in soutli Xwliaii liotriota* Btll* 

$ I ««1* 19€9* 

41 • ms Uwemia 1 Tit»«Keiilooi« pxovaioiieo aoxirof in 
Tmikm liattlet* Xad* <7* Ti3tomxtt»0 10 1 8St 1948* 

4S* ms iiaxolJi md t rnttmUMj 8ni t# 

l l^ ^j|i^f | Vl |f i Ofl m fffcl llOt Snl# #• MMlt IMNlof ' 
71 t $3inr«»139« ilHM3» 


4i« rnmrnmiagfm* M 0 t TrnmimilmiM in mil^ern • 

WipmAmm 138# tMm PMmvmt 

% t Si## t$m* 

##• iM w itimte ittt a*#*# niiiitlnii,# k» an# Ziiivtt# 8« t 
mi* M*# i? t ts, if 78 « 

#»« IHMIt li«a« I TWMSTOwllBAliB AQ»tMnj>««3f Uft Mi WSoWOi wG9KI^*Mm 

in imhbIumIi h MtoSy eM li. < ffi g iMsii Itjrattis* 

tiiMHMl*# m I its# 1883# 

##• m»t ic« 8 «f a«» DjuawMiiit McIi* •* ai • 

fiiiiik MMiif tug iMSMMMioaia# istc #%i # )MHiMnp« KMi^yixi 
84Mil TUpiliiiii iMi# H*' jPSi* 

#?• Ricihf A«R« Mid ifaMi<»^kiiic# H^A# • fiMi pMMgpnMiia vf 
tiiSomtexiilmm MMiagitia# 8all« gghm Me^ldam llMqpdtaif 
32 I 3# iil3# CNmM hf PM* UMl# ill MS 8#8lK M 
FadiaSries# Fag* 1331, Xst saa*# 1991# ilqrMi SMIiittS# 
M Dallii* 

48« aiMft# A«R« t tSa FiSliafWiaais of Sii>fif!0«lcHii8« Itti SiR«« 
Biaekmiil# oscffMed, 19$i» ’ ' ‘ 

#t* laxMia# s* ttM 7iaMar# V»P« 1 Ooiaiar %M^sm In 

SiiBoxmljur MiiiiHiitl^ ini* Foa«# 7 • iS3# Itti# ': 

Si# sailMMrt# f«B* t tm^Mm mwI ppfMpiia*, iMI ipn* ' 

Anar# lair# «i*ar IIM^i fl8« CMM Iqr .lliil«r« 

PMM*» 888i« lMt*s« liil 9i|S«t» fi^« . 

$m mmim% 8 * 


i^iiiiiii^Hi^^Siiiss^^®ss 


vxxx 


93»« StMPWMfl;# $#if« • iSli# dil^JpOCMll* citf 

iMHiiiiigitis* CJLin* « t 

tfii. 

$t* •Sma&m0 sia^t B*« !iQi}a];>«tra# t*li* aa^ Roatar# K«t 

KBcawC wS, iJHiiaiixaatMii>€9fi ana aaaMf3.«i.aaxxon on ouDoircsuxoua: 
iiUBijtiKk &§ %|ia t OHMij&Ral aarD^eaia a^fsi^m la iwffiiloifv* Bi : 
aiiiaan wiiMiijMit m ijS fet|% oeaBskT&l ayfanp* SMI lUlMI* 

ihnS* flNai**t B** iWS# 

$1* ifiiii^f BvK* t XAciiteKW af pQNiJiti'va iMpaarioloff in 
eaaaa of tiA»a«oaIoiia aiwMmgitia ia oiiiiaxwi* aMiiaa 

mm,m.w00.4 i iff# iswir* 

§4* fli^aiTf B^K* iMI Bi^falL* B»s« i oocuXar wmmlMmt^Mm* 
in talNiirciitioiia Bwaiiagitta* x»d« IMI«« ^Oil« i# Wo* IH • 
461, lies. 

S5« Ili«qpar« R«K«« Da:raJL« R«S« and HuiMtar|i# i iaal .7 
diago^ia aad ttiaris»r of tifiairoiloua aaniiiiitiii* 

'Aioete* of Ch* iioaltli# Vol# li# Mo* I# pp* tf**SS* if6t« 

16* Tlii^^« Atai« P*B« Dayal« R*s* t floatation 

HydrooaitKm TacMl<PMi in tha isolation of tONisola 
]»aeilli from CSF in t\;dbarciiloiia noniniitio* ' 

Xnd* foda# 6 t i71« liila 

ST. thnm# BaRa# BOfalt EaS* WbA ums^ks RaOk I POMMOT' 

iMnifootatioiis i» fi»ia'"lMi« 9o4ik« ti^'i' tlS»fi6« itT4a 


SS« lliAiii# I IxmiSmma 0f i» eiiiitoii* 

XnMm CHUa iO i SiS»52i« I9«t« 

S9* 9*lf« I moA 

IlKl. cmaiittidtht 3 • 23t« 19«a* 

99* ti if fc f * PmH* t ' BPil.'WiIsJtCii nf %i iw> ti if 0 liiiiii iBiutfe 111 

%ldbMIX*6llX0ill.0« Ilfmcttitfesd m* Klnill «8ft*l. 

CoitfdinmilMt eS tMim mmdmmsf &i Pm&l9krim$ i9(l4« 

il» tvatiiii 9«ii* mi& mmm§ 9«k« t 

«MMplittiii|i«lslif ifitli «nd withotkt iMningitit «f «iiiiimi 
I^MiktuMMi anA p«lii 0 legie 6 l «f» INNUftlllt SCXltit 

I© • 541 # irro* 

At* ivimiif i>*ii*# pacAidi# ©»a* •»© D«»ti«r* ©*k* t 

llmiroiogioal end rol«tad s^ffiAiTOfniNi in cm tybnxtrnliMKlai • 
Clinical faaturas and pattiogananin* ©« 8<ti*« 

X4 I 341# 1971. 

63 • xidani# p*H», ©aim s. Biiat iPmemWl mtd mmA* K* itantwr t 
Tubnrouloiis oi 4Matral narvnita apfataai* S* 3ti< BAAaaa9 
and <9daa«ifi€iation* Xndim S>adiat.r»* 10 t 647# ifft* 

64* odatii# t#M# ai»i ©alia# s* Bliat (patnldi) t tUftaxnnlAi^ ' 
of cantml mmemm wpttm* iz« ciininai aivaiim* 

X^«i BaiiaAr*# II i 7# t974* ' / . 

mm Udanli F*ii* • Bvnlnation of tidwimdltii .- 

; pniiatsiA ftaokioa* Eadiait fAOd## 9Al* If • 4if# IW* 


. W«at, I ©f »o® vamim* 

tf <15 • fit, gmt» 

«7* mma, F*ji* i im rniUOxm in Xh^a •* a 

mimt iMAXtn md» cl* x»a*« ti t iMsi, i9$$» 

ISliiiiii, Ptlfft I Xiact look o£ F««Ai«t4tl<ai# I i t3INI« tf®t# 
Jfmm Bmmmm* »«r mmu 

«9. %«<»t3f©3f©^ 0*C*# tripatiii# B.M,, QBMm* R*K* ana 

sirnght K*«* t fidMxeiiimyi imaiiigitia in milCxm « k ^ 
ctiiniMi Xal»oi«|©x 3 f ©osmMiao of ctr §m 

mwlf <Si«pKiaia» Xi^mi #• it t «ts«iti« 

imAiL 

f0» VajtlHf# if* t Fradtical cttiaical Slfi #^ 0*1 

LooiSon* willion tIoljamKai# I97f« 1^*, fit* 

7i* V@3:maf B*H* and imaxtral.# V*1C« i TtfaNiiviiitoiifi 

in dbildjwn* I ndia n J* cSiitd HoaXidit # 1 B%$§ tiifNI* 

7t* iroii»Fi»Qcitat» c. i Mo Kiit«o*« Tif>o*ootia Fxatoa* 

Mod* lOlii, 3, 1197t ii07* Qootod by Wlllto# H«S* 
Cttofflinga, Il#M# 1 Biapiciotie and o:ioporiia«iit.ai mstbcdo in 
■ TidMinmIool** p* ,at©, tfS3t 2aA •dii«« Qiftsrloa c* tiMMHi 
Fitillgboipo, 

Tl* tdiftt, Ji* I oiMiorrotioiis on tlto osopoy in Wm tmtii* 

iottonr moA mA mill*# MtaOsntongk# fp* B* M* S4» 

im* , ' 



wwmwmmmmsM An* mfW% 

4a I St!l-33. %9m. 


SSiflhl, F* t DtsiJll nawai, 8, 451, 1882. Qiaotnl t»3r 
Sir s, ana sir Mhiny idlws la Firiii«dpl.«a 

of Baotorlology, Vlrt^ocrr Xaraiiollsr# fey lAwari 

Araoia, #th oaa*# 1, i»fs. 










APPENDIX 


MorkiE^ ProioKaat 

l^smrtaent of Paediatrics, 
Medical College &. Hospital, Jhansi 


Topic I PRCCIPITATION TE 3 T t ITS EVADUAtlON FOR EARLY 
DUySHOSIS OF THBERCTLCRJS MEKIHQITIS. 


Guide s Dr» R,S. Sethi, 

Assietaat Professor 
in PaeAiatriesi, 

Ifnsestlgator i Dr* P*K* Brasal. 

Cese t Dated t 

MRD Ho* I Ward/)8«d H@* t 

Details of PatiiBats i 
Hasie t 

A#i/S«ic I 

.^Mress s 


XMite on 

admission 


Date of discitiarg® i 


Chief complaints s 

a) Fever * Duration s 

severity t Mlld/^i*Sfh 

Type * Qantinuous/intemittent/ 

rwDittenat* 

A3sociati<»' I 


b) Cough s Diiration 

with or without expectoration 
Arount of sputum 
Mucoidi/Purulfflat/Mucopuruleiit 
Hoooptysis 


c) Loss of weight t 
*: iMratlcm 
• Ameount 


i} iie«Saicii« 


I Y®S / Ko 

I Ymm / »© 


J) Voraiting 

k) COTtvulsi^a I 

» IMratloa 
- Tirp* X 

m, £«et©r t 

l) Cofiscioiwmi** » Irapaiiwd / l»t«ct 








luannimlaatiogi History * , 

•• S«CttG« ' 

- D*P,T. 

— PoJli)© 

• HeMiss 

Hlsterr &§ mocto^B&momic st&tvm $ 


CNmeral sxm&in&tim t 

«• G«C» 'I 

»' FUlJNi ' I ' 

- R«ip* Eat* : .1 

- B*P* I 

• s / 

• ictiarus ' $ ' ^ 

m Pmllor / mmadm . t 

• ' ' t 

- ciidtsastlug 3 

« Cyaaaosia : 

- J.VmP, : 

Lyistpheaenopathy . s 

. Pi^t^ixe/attltude t 

« D®cta>ittis I 

• other I 

» Hair I 

• Fcmtamello t 

• Eyas 3 

» Oral eanrity i 

• Buccal Mucosa s 

• t 

• SMU I 


• Subcutaneous Fat t 

• Huscla naas 


I 


iw 



«« t 

- weight I 

- circuaferenc® s 
• Mid a«ti c!iircu«fei«i:jc®s 




a) c»H«s. 

1 } oaatrttfl 

- C^maciousaass 
Grade I 

II 

III 

IV 

ii) Cranial Nanre Examinaticsi 
iii) Signs of l^ingeai Irritatioa 
iv> Spaedti Oair 



- Bulk 
« Toiia 

- Power 

• Oe»oxdiJsa'tiaa ' 

•> M>fiomal saoveasnts 

vi) Sensory »y»t«® 
vii) Eeflaxas 





3ii|l>er£icial 


X^VE^TIGATIQHS s 

HawawettolcKrical i ylc 

ESR 

Radiological i 

i) X«Ray cJiest/akoll 

ii) Manto^®: Test 

iii) FimduB ExamlMtion 
i’<r) CSF • CytoblocSimnical 
v) Cult«»e 

iri) Precipitation Test 

SU^-gyRY s 


C»aiBllg$ 




***•*•« 



